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LETTER OF TRANSMITTAL 


New York, August 1, 1912. 


Honorable WiuI1AM J. GAYNOR, Mayor of the City of New York, 
Executive Chamber, City Hall, New York City. 

Sir: This report describes the sanitary condition of New York harbor in the years 
1909 and 1911, as that condition was determinable, by means of analytical investi- 
gations, as well as by the unaided senses, and proposes a standard of cleanness for the 
waters. 

Attention was first called to the polluted condition of the harbor in the reports of 
the New York Bay Pollution Commission, dated March 31, 1905, and April 30, 1906; 
further investigations of the quality of the water, and the causes which lead to its con: 
tamination, were reported on by the Metropolitan Sewerage Commission in its report 
of April 30, 1910. The present report brings the subject up to January 1, 1912. 

In the year 1910, an investigation of the pollution of New York harbor was made 
by Col. Wm. M. Black, U. S. A., and Prof. Earle B. Phelps, at the request of the Board 
of Estimate and Apportionment of the City of New York, the outcome of which was a 
report, dated February 16, 1911, and published by the Board of Estimate and Appor- 
tionment on March 23, 1911. Basing their opinion on their studies, which covered a 
period of 15 months, the authors recommended that a chemical standard of purity be 
established for the harbor and considered that 70 per cent. of the saturation value of 
dissolved oxygen would be a proper standard to be maintained, if possible. 

Upon the receipt of the report of Messrs. Black and Phelps, the Board of Estimate 
and Apportionment proposed to appoint a commission of five engineers, to consist of 
Colonel Black, the President of the Metropolitan Sewerage Commission and three other 
persons, to advise the board as to the percentage of saturation value of dissolved oxy- 
gen which the city should strive to maintain in the waters of the harbor. On June 9, 
1911, the Metropolitan Sewerage Commission, which had already been making studies 
in this direction, offered to undertake such further investigations as were necessary 
and to advise the Board as to its conclusions. By resolution, adopted June 22, 1911, 
the Board of Estimate and Apportionment accepted this offer and placed the subject 
in the hands of this commission for report. 

The degree of cleanness which should be maintained in the more frequented parts 
of New York harbor should, in the opinion of the Metropolitan Sewerage Commission 


and their consulting experts, depend as much upon the evidence of the senses as upon 
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data collected by chemical and bacterial analysis. The standard of cleanness suitable 
for any part should also depend upon the uses to which the water in that locality is, 
or may reasonably be, put. 

The investigations described in this report show that it will be necessary to 
make extensive improvements in the prevalent manner of disposing of New York’s 
sewage, and that main drainage works will be necessary in order to divert the 
sewage from many of the present points of outfall. How to deal with the sewage after 
it has been collected to other and more suitable points depends upon the condition of 
cleanness in which the harbor waters should be kept. It is possible to purify the sew- 
age to any desirable degree, but the cost depends largely upon the extent to which the 
impurities are removed. 

In disposing of sewage into New York harbor, the possibility of creating unpleas- 
ant consequences in two principal respects should be kept carefully in mind: First, 
the possibility of creating local nuisances at the new points of outfall before the sew- 
age becomes mixed with the water; and, second, the chance of overloading the digestive 
capacity of the water after admixture takes place, with the consequent production of 
a general nuisance. Local nuisances are almost always due to lack of prompt diffu- 
sion of the sewage through the water into which it is discharged. General nuisances 
are produced after the sewage has been thoroughly intermingled with the water. 

The investigations made prior to May, 1910, on which the subject matter of this 
report is in part based, were discussed more in detail in the commission’s report of 
April 30, 1910. 

Respectfully submitted, 
METROPOLITAN SEWERAGE COMMISSION OF NEW YORK, 
GEORGE A. SOPER, 
JAMES H. FUERTES, 
H. DEB. PARSONS, 
CHARLES SOOYSMITH, 
LINSLY R. WILLIAMS. 


FOREWORD 


The following report, like its predecessor issued April 30, 1910, is in three parts. 


Part I describes the sanitary condition of the harbor and discusses the question of 


its pollution in easily understood terms. 


Part II gives the Commission’s opinion and the opinions of various persons con- 
sulted by the Commission as to the degree of cleanness which should be considered 


necessary and sufficient for the water. 


Part III contains tables and plottings of analytical data relating to the condition 


of the harbor. 


An extensive table of contents and numerous page and sectional headings will 


facilitate reference to the various subjects contained in the report. 
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PART I 
Present Sanitary Condition of New York Harbor 
CHAPTER I 


GENERAL DESCRIPTION OF THE HARBOR 


Main Divisions. New York harbor is situated in a re-entrant angle of the Atlantic 


coast line. It consists of ten main divisions, as follows: 


1. Lower bay 6. Newark bay 

2. Jamaica bay 7. Hudson river 

3. Arthur Kill 8. Lower East river 
4. Upper bay 9. Upper East river 
5. Kill van Kull 10. Harlem river 


Fig. 1 is a map of the harbor showing the main divisions. 

The two largest divisions are the Lower and the Upper bays. The Upper bay is 
joined on the north by the Hudson and Lower East rivers and on the west by the Kill 
van Kull, which, in turn, is connected with Newark bay. The Arthur Kill joins Newark 
bay with the Lower bay by a narrow, winding channel. The Hudson and the East 
rivers are joined by the Harlem river. These three rivers, together with Upper New 
York bay, bound the Island of Manhattan. The Upper East river connects the Har- 
lem and Lower East river with Long Island Sound. Jamaica bay is situated near the 
outer limits of the harbor. 

Lower Bay. About one-half the total water surface of New York harbor lies be- 
tween the Narrows and the sea. The ocean boundary extends from Sandy Hook to 
Rockaway Point. This large expanse of water is comparatively shallow.. Ships mov- 
ing in and out of the harbor pass through the Lower bay in channels artificially built 
and maintained. 

Much of the shore line of the Lower bay is unoccupied, although extensive places 
of amusement and bathing beaches are located at points which are of comparatively 
easy access to the residence parts of the city. The cultivation of shellfish is an ex- 
tensive industry in Lower New York bay. 

Jamaica Bay. Jamaica bay is sheltered from the sea by a low-lying, sandy penin- 
sula, which extends from the main body of Long Island in the direction of Sandy 
Hook and terminates at Rockaway Point. Jamaica bay is bordered on all but the 
ocean side by low-lying tidal meadows. Grassy islands, many of which are, like the 


mainland shores, flooded at spring tides, occupy a large part of the total area. About 
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three-quarters of Jamaica bay is less than 6 feet in depth at low water. The waters 
of Jamaica bay are used for shellfish culture, boating, fishing and bathing. A large 
population exists on and about these shores in summer. A project is under way 
whereby the city of New York and the United States Government are to develop 
Jamaica bay for commercial purposes. 

Arthur Kill. Arthur Kill is a narrow, winding tidal stream, about 13 miles long, 
which separates Staten Island from the mainland. A channel about 20 feet in depth 
traverses its whole length. Throughout most of its course, Arthur Kill is bordered by 
extensive tidal marshes. Except near its two ends, the shores are sparsely populated. 
A number of industrial establishments are located on its banks. 

Upper Bay. Upper New York bay is connected with the Lower bay by a deep 
strait known as the Narrows, which lies between Brooklyn and Staten Island. About 
one-quarter of the Upper bay has a depth of 35 feet or more and about one-third is 12 
feet deep or less. 

Navigation in the Upper bay is chiefly confined to a broad, natural main channel 
which runs nearly through the middle of the bay. The east side of this channel shoals 
gradually; the west side is steep and bordered by a long stretch of shallow water ex- 
tending to the shore line. 

The shores of Upper New York bay are mostly occupied by piers, docks and other 
facilities for shipping. There are few residences near the water, although many 
in sight of it. Along the southwest shore of Brooklyn there is an extensive parkway. 
One of New York’s most famous and most frequented parks, the Battery, is situated 
on the shore at the north end of the Upper bay. Three islands in the Upper bay, which 
are used for immigrant and military purposes, are owned by the United States 
Government. 

The waters of Upper New York bay are used extensively for shipping. A few 
oysters are taken from natural beds in the vicinity of Robbins Reef, which lies near 
the center of the bay. Bathing is indulged in on the Brooklyn shore. Yachting is a 
favorite pastime. ; 

Upper New York bay is the port’s greatest highway for commerce. Ships paas 
through it on their way to and from the ocean and from one docking center to another. 

Kill van Kull. The Kill van Kull is a strait about three miles long, connecting 
Newark bay with the Upper bay, and separating Bayonne on the north from Staten 
Island on the south. It is an important, navigable body of water of considerable depth. 
Oil refineries, ship-yards and numerous manufacturing establishments are located on 
its shores. Some of the most thickly settled portions of Staten Island lie along its 
south bank. 
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Newark Bay. Newark bay, which lies west of Upper New York bay, has about 
two-fifths as much area as the latter. The water is very shallow. More than half of 
the bay is less than 6 feet in depth, and about seven-eighths is less than 12 feet at low 
water. The deepest channel has been dredged so as to give a permissible draft of 12 
feet for vessels to the City of Newark. At its north end it receives the flow of the 
Passaic and Hackensack rivers, and at the south end it is connected with the Upper 
and Lower bays by the Kill van Kull and Arthur Kill. 


The shores of Newark bay are, for the most part, sparsely inhabited. There are 
some manufacturing plants and a few ship-yards, but there is little deep water ship- 
ping. Newark bay may be regarded as a commercial highway which connects a num- 
ber of municipalities, of which Newark is the chief, with New York bay and its 


tributaries. 


Hudson River. The Hudson is the largest river which enters New York harbor. 
The size of this stream, however, gives an exaggerated idea of the volume of water 
which it discharges. For 150 miles the river is tidal. Salt water flows up it at times 


for a distance of 50 miles or more. 


There is a wider deep channel in the Hudson river than in any other part of New 
York harbor except the Upper bay. The docks on the New York shore can be utilized 
by ocean-going vessels of the deepest draft. About one-half of the Hudson river below 


Yonkers is 35 feet or more in depth. 


The Hudson is used for purposes of transportation and for the docking of coast- 
wise and trans-Atlantic vessels. Like other parts of the shores of New York harbor, the 
great railroad companies which enter New York make extensive use of the water-front 
for handling freight. About one-half of the New York City shore of the Lower Hudson 
is used for park purposes. In some localities residences, in others tall office buildings, 
crowd the water front. The New Jersey shore is partly developed for manufacturing, 
shipping and railroad uses. 


Lower Hast River. The East river, which extends from the lower end of Man- 
hattan Island to Long Island Sound at Throgs Neck, is, in reality, a strait. It is divis- 
ible into two parts of approximately equal length, the point of division being just east 
of its confluence with the Harlem river. The part which lies northeast of this point is 


here called the Upper East river and the part south of it the Lower East river. 


The shores of the Lower East river are smooth and regular, having been made so 
largely by improvements to the water-fronts of Manhattan and Long Island. The water 
is deep and almost everywhere navigable to the shore lines for ocean-going vessels. 


The shores are closely built up and are largely occupied by wharves. In many cases 
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freight is exchanged between ships and railroad cars which are brought alongside of 
the piers on barges. There are many large manufactories on both sides of the river. 
Midway in its course, the Lower East river is joined by Newtown creek, a densely 
polluted tidal stream which winds through a manufacturing district on Long Island.- 
The Lower East river is essentially a commercial highway. It is, at the same time, 
much used for purposes of recreation and health, as may be seen from the presence of | 


numerous recreation piers, hospitals and parks which are maintained at the city’s ex- 
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FIG. 1 FIG. 2 
Map of New York Harbor, Showing the Main Areas of the Main Divisions of New York 
Divisions Harbor 


pense. Floating bathing establishments, through which water from the harbor freely 
circulates, exist on both shores. Two large islands, between the Lower Hast river 
and the Harlem, and Blackwell’s Island in the Lower East River, are occupied by 
charitable and penal institutions. 

Upper East River. The half of the East river which lies to the east of its con- 


fluence with the Harlem differs in many respects from the half which lies between 


the division line and the southern end of Manhattan. The shores of the Upper East 


river, instead of being smooth and parallel, like those of the Lower East river, are irreg- 


ular and deeply indented with bays which are separated by prominent points of land. 
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Although the total water surface of the Upper East river is large, the volume of 
water in it is comparatively small, for the depths over much of its area are slight. 
A broad, deep channel runs between all the prominent headlands, but the bays are, 
for the most part, less than 6 feet in depth. 

The Upper East river is used chiefly as a highway to and from the shipping 
centers of the inner harbor and Long Island Sound. The shores are partly occupied. 
There are factories in some places and in others some residential districts are situated 
close to the water. For the most 
part, the shores are in a transition 
stage of development. The land is 


no longer desirable for large country 


estates and has not yet been utilized 3 vepth less than 24.at MLW. 
5 Depth between 24and 60 GtM.L.W. 
BBR Depth Greater than 60 GtM.L.W. 


for purposes of commerce and manu- 
facture. At Clason Point and North 
Beach extensive summer recreation 
centers have been established by pri- 
vate enterprise. These points are 
fairly convenient of access from 
dense centers of population. Much 


of the amusement afforded is con- 





nected more or less with the water. 
Bathing and boating are among the 


most common pastimes. 
































Harlem River. The Harlem riv- 
























































er, which extends from the Hudson 












































to the East river, is a comparatively 


















































narrow, shallow, rapid-flowing 






































stream. For about one-quarter of 





its course the Harlem is bordered by FIG. 3 


a parkway. The Harlem is used not Main Channels of New York Harbor 


only for purposes of transit, but as 
a center for recreation. The headquarters of most of the rowing clubs of New York 
are situated here. 

Area and Depth. The total water surface of New York harbor is about 210 sq. 
miles at high tide. The areas of each of the main divisions are shown on Fig. 2. 
Fig. 3 shows the comparatively small proportion of harbor occupied by the main 


channels. 


CHAPTER II 
VOLUME AND CIRCULATION OF THE WATER 


Sources of Harbor Water. The water in New York harbor, practically all of 
which is available for the disposal of sewage, consists of the runoff from the natural 
drainage areas and the sea water which circulates in the harbor under the action of 
the tidal influences. 

The Hudson river discharges much more water seaward at some seasons of year 
than at others. This discharge is least during the summer months when it is 
most needed. The action of the sea water as it flows in and out of the harbor is more 
constant than the discharge of the Hudson, but is susceptible of considerable varia- 
tion because of wind and is less effective in some parts of the harbor than in others. 
The range of tide is not the same in all localities, and the times at which high and 
low water occur at different points vary considerably. These changing conditions 
produce marked irregularities in effect. 

Quantities of Water. The United States Coast and Geodetic Survey and the 
Metropolitan Sewerage Commission have studied the quantities of water flowing at 
the Narrows, and at the mouths of the Hudson and East rivers; that is, where the 
Hudson and East rivers join Upper New York bay; but it seems unnecessary here to 
describe the researches which have been made into this subject.* 

The volume of water discharged on each tidal current has been estimated in 
accordance with methods used for calculating the flow of rivers. The estimates are 
of necessity only approximately correct. They are based on the area of a selected 
cross section below the level of the water surface, the velocity of the current and the 
time during which the current flows. The basic data for these estimates were ob- 
servations of levels, determinations of velocities attained by floats and surveys of 
cross sections. 

For practical purposes, the quantity of water which ebbs and flows through the 
Narrows may be taken as 12,000,000,000 cu. ft. per tide. The excess of seaward-mov- 
ing water over the water which returns is about 1,300,000,000 cu. ft. per tide. The 
water which comes down the Hudson from the land, in excess of the water which is 
carried back up the river by the tide, is 1,100,000,000 cu. ft. per tide. An excess of 
water which probably amounts to 100,000,000 cu. ft. per tide flows toward the sea from 


the tidal actions in the East river. 


*See Report Metropolitan Sewerage Commission of New York, April 30, 1910, pp. 149 to 215, incl. 


. 
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It was once thought that the difference in range of tide and difference in time of 
high water, at the ocean and sound entrances of the harbor, caused a large amount of 
sea water to flow through the East river into Upper New York bay and thence to the 
ocean, as is the case with the Hudson. The studies made by the United States Coast 
and Geodetic Survey, and supplemented by the investigations of the Commission, do 
not substantiate this theory. It has been found that if a net discharge occurs it is so 
small as to be negligible from the standpoint of sewage disposal. Nearly as much 
water flows in one direction as in the other. 


That there is more water flowing southward through the Hudson river than re- 
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turns is due to the land water which is discharged from the drainage area of the 
river. At the Narrows, where the waters of the Upper bay and its tributaries dis- 
charge into the Lower bay, there is an excess of seaward-moving water. This excess 
is not far different from that of the Hudson river itself. Although the actual quan- 
tities of water moving in each direction under tidal influences are greater at the Nar- 
rows than at the mouth of the Hudson, the surplus which passes seaward at each 
point is nearly the same. The volumes of water in New York harbor are shown by 
Table I and graphically by Figs. 4 and 5. 
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TABLE I. 
Volumes of Water and Tidal Flow in Millions of Cubic Feet. 





Tidal Flow 


Volume below Total Volumes each Tide 
Division Mean Tidal Prism 
Low Water 
Ebb Flood 
Jamaica DAY ios. ccleccn.s Sie ee ee 2,029 1,977 1,989 1,965 
Arthur Kill.S jnuc«. sneeuead ae eee 1,735 743 330 297 
Upper bay ...0. 4; act. eee ee eee 12,970 2,541 12,773* 11,490* 
Kill yan <ul nee Re tee eae Lae. rete O 728 150 1,479 1,391 
Newark bay..c) 30. G22a8 oe ee ee 1,542 1,071 1,972 1,867 
Hudson river**. 4c see 12,330 1,697 6,722 5,635 
Lower Bast river i: ¢ nnn baer nee ee 2,700 434 4,068 3,968 
Upper East rivers i¢:'x) secure eee ee 8,460 2,049. | oes 
Harlem river {00 9 Soe a a eee 368 143 176 161 








*At the narrows. 
**Below Mt. St. Vincent. 


Range of Tide. The differences in both range and time of tide sometimes cause 
the currents to flow in a direction contrary to that which would naturally be expected — 
from the stage of tide. There are places where the flood current continues after the 
tide begins to fall, and where the ebb current continues after the tide begins to rise. 
At the southern end of Manhattan Island the mean range of tide is 4.4 feet. In the 
East river, near Long Island Sound, the range is 7.2 feet. The range of tide in New 
York harbor is small as compared with the rise and fall in many other cities. In 
Boston, Mass., the average difference in 9.6 feet between high and low tide; in Ant- 
werp, 11.5; in London, 17.6; and in Liverpool, 21.3 feet. 

Current Velocities. The greatest current velocities occur, as a rule, just below 
the surface of the middle of the main tidal channels. The maximum velocities which 
are likely to occur in the open channels of the inner harbor vary from about 3 to 5 
feet per second, except in the Lower East river, where they frequently attain a rate 
of 10 feet per second. The velocities which are likely to be maintained for a consider- 
able period of time vary from about 2 to 3 feet per second. There is about the same 
velocity during rising as during falling tides. 

Currents as Shown by Floats. According to experiments made with floating ob- 
jects set adrift by the Commission, the water of New York harbor is a long time in 
finding its way to sea. The floats were carefully constructed, so as to minimize the pos- 
sible effects of wind upon them, and they were so made as to permit the velocity and 
direction of currents at different depths to be determined. Can floats and spar floats 


were employed in this work. 
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About 70 separate records were made. 


Each record represented a path covered 


by a float during a period varying from a few hours to 314 days. The floats were fol- 


lowed by boats with 
trained observers who de- 
termined the position of 
the floats at frequent in- 
tervals, generally by means 
of a sextant or azimuth 


compass. 


It is not necessary to 
describe all the records in 
detail. It will be sufficient 
here to give some of the 
most important results. 
The floats which were set 
adrift in the Hudson river 
oscillated back and forth 
in the Hudson, Upper Bay 
and Narrows until they 
were finally carried into 
Fig. 6 
shows the movements of a 
float started in the Hud- 


son. The extent of the os- 


the Lower bay. 


cillation and the length of 
time taken for the floats to 
reach the Lower Bay were 
not always the same. 
Many of the floats set 


adrift in the East river re- 


mained there and in the 
vicinity of the stream with- 


out showing the tendency 
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FIG. 6 
Movements of a Float Started in the Hudson River 


to move seaward which existed in the Hudson, as illustrated by Fig. 7. A net pro- 


gression of current from Long Island Sound through Hell Gate appeared probable 


from the experiments, but one record covering three days indicated that at times, at 


least, this progression was insignificant. This remarkable record was made by a float 
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started on December 27, 1909, in the East river, and taken up about 314 days later. 
During this period the float moved between Whitestone Point and Brooklyn Bridge, 
doubling backward and forward on its course, as often as the tidal current changed, 
but without going to sea or leaving the river. The maximum velocities were 6.8 miles 
per hour on the flood currents and 8.6 miles per hour on the ebb, for very short periods. 
The interval of slack water was short. On the ebb current the float always passed to 
the west of Blackwell’s Island on the flood it passed sometimes to the west and 
sometimes to the east of this island. 

There were 39 experiments with 
floats in Upper New York bay. Fifteen 
floats were set adrift near the proposed 
Passaic valley sewer outlet at Robbins 
Reef. This point is 3.8 miles from the 
Battery, 1 mile from St. George Ferry, 
Staten Island, and 1.5 miles from Con- 
stable Hook, New Jersey. The furthest 


ier (coat Started Nov.I6. Lele point up the Hudson reached by a float 
BF ie Cone haoa ae eee 
AEP EAED during a single tide was 9.1 miles from 


vot 
0 


the starting point; this was covered in 


c 
aes 6 hours and 18 minutes. Going down 


the bay and outward through the Nar- 
rows, a float reached a point near the 
south shore of Staten Island, a dis- 
tance of 11.2 miles from the point of 


beginning; this was covered in 6 hours 





FIG. 7 and 30 minutes. <A _ float passed 


Movements of a Float Started in the East River *hrough the Kill van Kull to Shooter's 
Island, a distance of 5.3 miles, in 


4 hours and 88 minutes. Another went across the Upper bay to Red Hook, 2.8 
miles, in 3 hours and 23 minutes. One float set adrift on February 26, 1907, landed 
at Quarantine. Another, set adrift on July 8, 1907, went ashore at Clifton and again 
at Fort Wadsworth, Staten Island; still another went ashore near South Beach, Staten 
Island. Of the floats which passed up-stream on the flood current, one, on July 16, 
1907, landed on Liberty Island; another drifted through the Kill van Kull and went 
ashore on Shooter’s Island, and a third crossed over the bay and went ashore at Sixty- 


seventh street, Brooklyn. 


A study of all the results obtained with floats started at Robbins Reef in the 
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Upper bay leads to the following conclusions: Floating matters starting in the chan- 
nel near Robbins Reef may, within a tidal period of 6 hours, reach the shores of the 
Hudson as far north as Sixtieth street, Manhattan, or the shores of Staten Island at 
any point in the Kill van Kull, Upper bay or Lower bay, as far as South Beach. With 
a westerly wind, they may strand on the Brooklyn shore at any point south of Red 
Hook, but a strong ebb current may carry them out into the Lower bay as far as 
Romer Shoal. It is probable that some floating matter will reach the shores of the 
Kill van Kull or Upper bay before passing out through the Narrows. Starting in the 
channel at the Narrows on the beginning of the flood current, floating material may 
be carried up the Hudson as far as Warren Street, Manhattan, and on the return 
ebb current pass out nearly to Coney Island Light. These distances depend largely 
on the land water flowing down the Hudson, and on the wind and tide. Ordinary 
velocities encountered in the Upper bay on the flood current are: mean, 1.2 miles per 
hour; maximum, 1.8 miles per hour. Ordinary velocities encountered in the Upper 
bay on the ebb current are: mean, 1.6 miles per hour; maximum, 2.5 to 3.1 miles per 
hour. 

From a study of the action of floats in Newark bay, it was inferred that floating 
materials may remain during several tidal cycles in Newark bay or in Arthur Kill. 
The distance traveled on one tide was about 6 miles; this was covered at a mean rate 
of 1 mile per hour. It seems reasonable to believe that the distance traveled during 
a Single tide in Newark bay may be 4 or 5 miles, with a mean velocity of about 0.8 
miles per hour. 

Floating matter may be carried through the Kill van Kull in from 114 to 3 hours, 
at a mean velocity of from 1 to 2 miles per hour, depending on the stage of tide. 
Maximum velocities of 3 miles per hour sometimes occur. 

Float experiments made in the Lower bay lead to a number of inferences which 
relate chiefly to the ebb and flow of water through Rockaway Inlet, but are not of 
interest in connection with Upper New York bay. 

In addition to the float records just referred to, some special observations were 
made to ascertain whether sufficient velocities existed to prevent deposition of solid 
matters from sewage at particular places. The places selected were near the pro- 
posed Passaic valley sewer outlets in the vicinity of Robbins Reef, at three points on 
the Jersey flats, in Upper New York bay and at Rockaway Inlet. 

These current observations were made with double can floats set adrift from a 
boat anchored at the chosen location. One can floated at the surface and the other, 
a larger one, was sunk to a depth which could be regulated by adjusting the length of 


wire connecting the two cans. The velocity was determined by noting the period of 
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time during which the float was carried 100 feet by the current. It was found that 
the velocity of the surface currents at Robbins Reef varied from 0.6 to 3.7 feet per 
second during ebb tide, and from 0.7 to 1.9 feet per second on flood tide. 


Intermiature of Harbor Water. Contrary to a former belief, it has been found 
that the water circulates in every direction. This fact is well supported by analytical ~ 
data which in amount greatly overbalance the results of the examinations upon which 
the earlier theories were based. It is, moreover, in accordance with a reasonable con- 
ception of the behavior of the waters as they ebb and flow through the harbor under 


tidal influences. 


Many forces help to bring about a uniform admixture of the water. In the East 
river, for example, where the currents run swiftly, they frequently impinge upon the 
shores. At a point on the Brooklyn shore, just west of the Navy Yard, the current 
strikes against a bulkhead which apparently produces a complete overturning of the 
water to an enormous extent. 


Irregularities of bottom frequently occur in the tidal channels of the harbor. 
The water flows over these irregularities in some cases with a velocity sufficient to — 
force the bottom waters to the surface. Examples of this kind of mixing occur near 


Blackwell’s Island and elsewhere in the East river. 


Tide rips occur. There is a tide rip at the northwest corner of Governor’s Island. 
Here a rapidly flowing current impinges against a large body of water flowing in 
another direction, with the result that a violent agitation takes place which can be 


seen at the surface. 


When strong winds blow, the surface of the harbor is pushed over the under- 
lying water. On reaching the lee shores, the onward-moving water sinks before the 
water which follows, causing a reversal of its original position. 

As the water flows along the shores, it encounters piers and docks which help to 
bring about a vertical circulation. These structures are built upon piles which ex- 
tend out from the shore line sometimes for a distance of 1,000 feet. The spaces 
between the piers are dredged for the use of ships, but the water beneath the piers is 
left at its original depth. The water that tlows among the piers, therefore, must pass 
over a series of ridges and hollows. 


The general configuration of the bottom and of the main channels of the harbor 
is such as materially to aid in keeping the water well mixed. Proceeding southward, 
the Hudson river is remarkably straight to a point opposite Thirty-fourth street, 
where it turns slightly and the main channel then proceeds through Upper New 
York bay directly toward the shore of Staten Island. The current which follows 
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this main channel is then deflected from the Staten Island shore and passes out 
through the Narrows to the Lower bay, where it flows through a number of channels 
and over many sand-bars. 

What has been said here concerning the deflection of the outgoing currents from 
the Hudson, and the intermixture of the water which passes out from the Narrows, ap- 
plies to the East river, Newark bay and elsewhere. The configuration of the shore line 
and bottom, and the velocity of the tidal currents, all combine to bring about a thor- 
ough intermixture of the water. 

The shape of the bottom and of the shore line suggests that the phenomenon 
known as the under-run does not occur in New York harbor, as a current of strongly 
saline water flowing along the bottom in a landward direction, irrespective of the flow 
of water above it. The water is usually more saline at the bottom than at the top, but 


the difference is usually slight and there is apparently no sharp line of demarcation. 


CHAPTER III 


_ COMPOSITION AND VOLUME OF SEWAGE DISCHARGED INTO 
THE HARBOR 


General Characteristics. The term sewage is here used to mean the wastes which 
flow from dwelling houses, factories and streets through the municipal drainage sys- 
tems of New York and neighboring municipalities. 

In a general way, Sewage in dry weather may be considered to contain about 999 
parts of water and 1 part of other substance, the latter being about equally divided 
between organic and mineral matter. Sewage contains, besides human feces, number- 
less solid and liquid wastes of human and animal origin. Among the visible ingre- 
dients are garbage, matches, corks, bits of paper and cloth, and particles of human 
excrement. 

Sewage is not constant in quality or quantity. The sewage of a residence section 
differs from that of a manufacturing district. The sewage produced in any locality 
varies both in quality and quantity at different hours of the day, different seasons 
of the year and with the weather. Being of such changing composition, it is obviously 
impossible to give figures which will carry an exact idea of the chemical or physical 
properties of the sewage of New York and its neighboring municipalities. Fortun- 
ately, a sufficient knowledge of the composition of the sewage can be had from figures 
which have been compiled for other cities. 

Solid Matter. Winslow and Phelps* consider that 800 parts per million of total 
solids is a liberal figure for American cities and is exceeded by few. Of the total. 
solids, from 60 per cent. to 70 per cent. are in solution, either liquid or colloidal, the 
remainder being insoluble matter in suspension. As to the nature of the solids, 
about one-half is chiefly organic matter and capable of decomposition. The residue 
is mineral matter. 

About 50 per cent. of the organic solid matter in sewage is dissolved and the 
remainder is held in suspension. Of the mineral solids, 75 per cent. are present 
in a dissolved state. In a sewage containing total solids to the extent of about 
800 parts per million, Winslow and Phelps estimate that 500 parts per million 
of solids are in solution and 300 parts are in suspension. Of the organic solids, 
amounting to 400 parts per million, 200 parts are in solution and 200 parts in sus- 
pension. Of the organic matters present, either in solid or liquid state, 150 parts per 


* “Investigations of the Purification of Boston Sewage,” U. S. Geological Survey Water Supply and Irrigation 
Paper, No. 185, p. 13. 
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million are nitrogenous and 250 parts are not nitrogenous. The total carbon amounts 
to 200 parts, the total nitrogen to 15 parts, and the fats, etc., to 50 parts per million. 
This sewage represents the liquid wastes of a population which uses an average of 100 
gallons of water per capita per 24 hours. 

It is not necessary that the composition of the sewage which is discharged into 
New York harbor should be accurately known in order to form a conception of the 
burden of pollution which is put upon these waters. The aggregate quantity of the 
impurities constitutes the chief matter of interest. 

The quantity of solid excrement produced by an average human adult has been 
taken by Roechling* to be one-quarter of a pound for each discharge. The specific 
gravity of feces this author takes at 1.067, and from this he estimates that the bulk 
of a human discharge is about 0.0281 gallons. This is diluted with from 100 gallons 
to 200 gallons of water. Estimating the present population of New York at 5,000,000 
people, there is discharged every day about 625 tons of fecal matter. Some idea of its 
bulk can be had from the fact that to transport this material away by rail would 
require a train of about 16 ordinary freight cars. 

The quantity of sewage impurities can be estimated in several ways. According 
to figures brought together by George W. Iuller before the International Engineer- 
ing Congress, held at St. Louis, 1905,7 the average result of analyses of the sewage of 
ten cities for which figures are available indicates that the impurities are equivalent 
to 42.3 tons of dry solid material per year for every 1,000 inhabitants. Winslow’s and 
Phelps’ figures, prorated for New York conditions to 120 gallons per capita per day 
and reduced to Mr. Fuller’s basis, represent 46 tons of dry solid material per year per 
1,000 inhabitants. 

The 1910 population in the metropolitan district was found by census to be 
4,937,243 for New York and 1,486,392 for New Jersey, a total of 6,423,635. Assum- 
ing that 90 per cent. of the population was connected with the sewers, the total num- 
ber of persons whose sewage entered the harbor or its tributaries was 5,780,000. The 
aggregate quantity of dry solid sewage material discharged in the year 1910 was 
therefore about 266,600 tons. About one-half of this is capable of putrefaction, or 
already advanced to some extent toward that condition when discharged. 

Assuming one ton of dry suspended matter to be equivalent to about 45 tons, or 
about 53 yards of wet sludge, it appears that the population of the metropolitan dis- 
trict empties into the harbor each year the equivalent of 12,000,000 tons of sludge, 
having a bulk of 14,100,000 cubic yards. A conception of this volume may be had 


*“ Passage of Excreta Through House Drains,’’ Journal of the Royal Sanitary Institute, July, 1909, p. 216. 
tTrans. Am. Soc. C. E., Vol. LIX, p. 166. 
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from the fact that if this sludge was spread out over an area equal to that of the 
water surface of New York harbor above the Narrows, it would raise it about two and 
one-half inches in one year. 

Population and Sewage Flow. The populations of the several boroughs of New 
York City and the average daily quantities of sewage discharging in dry weather into 
the various divisions of the harbor are shown by Figs. 8 and 9, respectively. 
The 1910 populations are as given by the U.S. Census, and the sewage flows for that 
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year are based on the actual consumption of water. The 1940 figures are as esti- 
mated by the commission. The quantities of sewage entering the Lower bay and 
Arthur Kill are comparatively small and are not shown on the map. It will be seen 
that the quantity of sewage which will be discharged daily from New York City by 
the year 1940 will probably be more than twice the quantity which was produced 


in the year 1910. 


CHAPTER IV 
APPEARANCE OF THE WATER WITH REFERENCE TO SEWAGE 


Most of the sewage produced in New York City and vicinity is discharged near 
the center of that area in New York and New Jersey which is called by the commission 
the Metropolitan Sewerage District.* Here the refreshing action of the sea is least 
active. There is no large permanent population close to the ocean, and consequently 
but little sewage flows into the waters from this area. 

Lower Bay. The open waters of Lower New York bay are not, at the present 
time, badly polluted by sewage. Quantities of driftwood and kitchen refuse may 
often be seen, and oily sleek is visible at times upon the waters, but solid matters 
readily recognized as of sewage origin do not occur regularly or frequently in any 
place or at any season. The shores are sometimes piled high with inflammable débris. 
The water is normally fairly clear and clean in appearance. Heavy rain and winds 
produce a general appearance of turbidity. 

Jamaica Bay. In parts of Jamaica Bay the discharge of sewage is often evi- 
dent to the senses. Large sewers which discharge from Brooklyn, from Far Rock- 
away and elsewhere make the water in the vicinity of the outfalls look turbid and 
greasy. Small sewers along the ocean side of the bay discharge sewage which is 
easily recognizable as such. A gas-works on the ocean side, a large garbage reduction 
plant and other industrial works near the mouth of the bay at times discharge refuse 
which causes large areas of sleek to form on the water. 

Upper Bay. The water in the main channels of the Upper Bay is normally some- 
what turbid and of an olive-gray appearance. During periods of storm, and at 
seasons when unusually large volumes of water are being discharged by the Hudson 
river, the water becomes more turbid and ocular evidence of sewage less frequent. 
Areas of greasy sleek are of common occurrence during much of the time. Near the 
Shores traces of the sewage which is discharged into the waters are evident. The 
sewers discharge at or near the surface. Their location can generally be detected by 
streams of turbid liquid on the surface of the water. 

Solid particles recognizable by the unaided eye as of sewage origin exist in the 
Upper bay, being most common near the shores where the sewers discharge and in 
the line of the currents which flow past the sewer outfalls. The amount of this solid 
material varies considerably with the stage of tide, the quantity of water moving in 


the harbor, the wind movement and the nearness of the sewer outfalls. 


*See Report Metropolitan Sewerage Commission of New York, April 30, 1910, p. 51. 
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Newark Bay. Newark bay receives on the north the highly polluted Passaic 
river and the Hackensack river. These are tidal streams which wind through low- 
lying meadow lands. Their waters are strongly affected by rains. Near its mouth 
the Passaic is black from the sewage and manufacturing wastes which it receives. 

The water of Newark bay is always more turbid in appearance and more brown 
than the water of Upper New York bay. Except near the mouth of the Passaic 
river, and in the vicinity of some large sewers near its shores, it looks to the eye to 
be free from pollution by sewage. Occasionally, fields of greasy material, largely 
from oil works on the shores of the Kill van Kull, are carried into Newark and Upper 
New York bays. The waters of these two bays, however, are generally quite differ- 
ent in appearance. 

Hudson River. Except during periods of rainfall, the water of the Hudson is 
but little more turbid than that of the other main divisions of New York harbor. 
Newark bay is generally more turbid than the Hudson. At times of heavy rain, the 
influence of the Hudson can be detected by the turbidity which it produces through 
the Upper and Lower bays, Kill van Kull and the East and Harlem rivers. This 
effect is, however, temporary. The run-off is rapid. It takes a heavy storm to make 
a visible effect upon the Hudson. 

The water of the Lower Hudson above New York is not, for the most part, vis- 
ibly polluted by sewage. The sewage which is discharged into the Hudson comes 
mostly from Manhattan Island. The water is discolored near the outfalls and be- 
tween the piers; close to the shore the odor, discoloration and other evidences of pol- 
lution are often excessive. 

There is little sewage entering the Hudson from New Jersey, as compared with 
the quantity which enters from New York, although the amount taken by itself 
is not inconsiderable. 

Lower East River. The sewage which is discharged into the waters of the Lower 
East river is soon diffused. Except where piers and slips interfere with the 
normal tidal action, the mixing effect of the rapidly moving currents is clearly 
apparent. The mouths of most of the sewers can readily be detected by the discolored 
appearance of the water in their vicinity, and the water near shore is often visibly 
contaminated with solid sewage matters for several hundred feet from sewer out- 
falls. But, except near the shores and in some other localities where tidal scour is 
prevented by turns in the river, as at Wallabout bay, for example, a rapid and thor- 
ough intermingling takes place. 

The water in the tidal channels of the East river is of a somewhat turbid, green- 


ish color under normal circumstances. Solid particles, easily recognizable from pass- 
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ing steamboats as of sewage origin, exist in all parts and at practically all times. 
Greasy sleek is often conspicuously present. The water is turbid and foul-smelling 
in the vicinity of the sewer outfalls. In the quiet waters, between the shipping piers, 
an evolution of gases occurs during much of the time. Solid sewage materials are 
continually present in the large volumes of water which well up from great depths 
where the currents are particularly swift. 

The Lower East river receives more Sewage than does any other main division of 
the harbor. It receives not only the sewage of the dense population naturally trib- 
utary to it, but a great deal of the sewage-polluted water of the Harlem river. 

Upper Hast River. The water of the Upper East river is generally clearer and 
cleaner in appearance than the water of Upper New York bay, and much less polluted 
than the water of the Lower East river. The water improves in appearance as one 
proceeds toward the Sound. A few large sewers discharge into the Upper East river, 
as, for example, at Hunt’s Point. In the vicinity of the outfalls, the surface water is 
turbid and greasy over a large area. Fields consisting apparently of but slightly di- 
luted sewage may extend over 50 acres or more at Hunt’s Point. The fact that a 
nuisance exists at this point cannot be disputed. 

Harlem River. The water of the Harlem is usually turbid and dark in color, 
bearing unmistakable evidence of the sewage which is discharged from heavily pop- 
ulated districts in The Bronx and Manhattan. The southern end of the Harlem river 
is particularly polluted. The sewage is diffused through the waters not only by the 
action of the natural tidal currents, but by reason of the constant movement of vessels. 


CHAPTER V 
WHAT BECOMES OF THE SEWAGE DISCHARGED INTO THE HARBOR 


General Considerations. The whole problem of what becomes of sewage dis- 
charged into New York harbor resolves itself largely into a question of how, and to 
what extent, diffusion and digestion are carried on. 

A consideration of the possible ways in which the sewage which is discharged 
into the harbor can disappear shows that the liquid and solid ingredients must be (1) 
mechanically transported to sea by the water, or (2) assimilated and so converted 
into mineral matter, or (3) they must accumulate. Research has shown that all 
three of these ways operate to cause the sewage to disappear. 

Little need be said here concerning the mechanical transportation of the sew- 
age materials to sea. Theoretical studies supplemented by experiments have shown 
that the tidal currents do not carry the sewage away with the promptness and com- 
pleteness which are necessary in order to account for the condition of the water. An- 
alytical investigations show that the sewage disappears largely by assimilation. The 
phenomena of assimilation are collectively termed digestion. 

Studies of the phenomena of assimilation have been made in order to determine 
the circumstances under which the solids and liquids of sewage disappear. These 
investigations have been carried on partly by observations with the unaided senses, 
partly by analytical studies and partly by experiment. Asa result, the Commission has 
been able to learn something of the disappearance of the solids, both those which sink 
and those which float. Some information has been obtained concerning the behavior of 
the suspended matter which neither rises nor subsides quickly. Some information, also, 
has been collected concerning the disappearance of the oil and grease which exist at the 
surface and of the liquid organic matters. 

Inspection shows that, where pollution is recent and excessive, the water is ren- 
dered turbid, greasy and discolored. The hue is almost always lighter than that of 
the adjacent water. It varies according to the freshness and concentration of the 
sewage, the amount of trade waste and other factors. Where the pollution is not 
recent, the water is darkened and made somewhat opaque. In extreme cases the 
water is black. Gases are produced and rise to the surface in bubbles which break, 
leaving in many cases iridescent films upon the surface. 

It appears that the liquid portion of the sewage which is now discharged into 


the harbor becomes thoroughly commingled with the water soon after it loses its 
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identity as sewage. After it has once become mixed with a few times its bulk, it be- 
comes difficult to recognize it by sight. Marked stratification usually does not long 
persist. 

Immediate Visible Effects of the Discharge of Sewage. Where sewage dis- 
charges into the harbor, marked discoloration of the water usually results. The 
water contains many visible particles of paper, feces and other solid matters. The size 
of these particles varies from scarcely distinguishable objects up to solid masses sev- 
eral inches in length. The water, which is generally of an olive, slightly turbid 
appearance, becomes brownish or grayish and decidedly turbid. The discolored surface 
is sharply separated from the surrounding water. As the tidal current carries the 
sewage away from the outfall, the discolored area expands—it changes shape contin- 
ually. It keeps its integrity for a long time, but the characteristically turbid hue is 
eventually lost by intermixture with the water beneath. 

Some intermixture between the sewage and harbor water takes place from the 
outside edges of the discolored area, but diffusion proceeds chiefly, apparently, from 
the bottom of the mass of sewage. The surface of the discolored area is covered with 
a film of grease. This greasy film is persistent; it lasts much longer than the dis- 
colored area with which it is at first associated. Eventually the grease becomes 
broken up by the waves and eddies, but it long remains upon the surface in detached 
films varying from a few square inches to many acres in extent. 

Beneath the surface of the water, after the brownish turbidity has disap- 
peared, are small particles of paper and great numbers of minute white flakes. These 
flakes consist partly of insoluble soaps which have been produced by the chemical 
combination of soluble soaps in the sewage with the calcium and magnesium salts of 
the sea water. 

Kinds of Undissolved Sewage Solids. The solid matters which are carried by 
the sewage, otherwise than in true solution, may be divided into three classes: First, 
the solids which continue to float for some time on the surface of the water; second, 
those which are long carried in suspension in the body of the tidal streams; and, 
third, those which sink soon after the sewage is discharged into the harbor. 

Floating Matter. The solid sewage particles which float upon the surface are 
objectionable because they add to the organic content of the water and on account of 
their appearance. . 

During calm weather, fields of grease, floating sewage matters, wood and other 
débris may be seen in New York harbor. These fields are often many acres in ex- 
tent and sometimes a mile or more long. They preserve their integrity with re- 


markable persistence and are not easily broken up by ordinary winds or waves or 
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by the movements of vessels. There is usually solid human excrement in these float- 
ing masses. 

The floating particles of sewage are not necessarily composed solely of matters 
which are lighter than water. Such sewage solids are often made up of aggregates, 
most of whose ingredients are heavier than water, but which contain enough gas to 
keep them at the surface. | 

There is a more or less constant deposit of solid matter from the sewage particles 
which float at the surface. Some of the disintegrating particles join the mass of ma- 
terial which flows in the body of the current and some descend to the bottom. The 
ceaseless action of the waves, the attrition which the floating particles experience in 
contact with other floating solids, the impact of the water against piers and other 
structures and the destructive effects produced by vessels, all help to disintegrate the 
solids and resolve them into smaller masses. - The effect of these forces is plainly dis- 
cernible. While large pieces of excrement are nearly everywhere observable in the 
Upper harbor, by far the greatest number of solid particles are of comparatively small 
size. 

Although solid matters are broken up into smaller particles by mechanical action, 
actual liquefaction does not take place so much at the surface as at the bottom of the 
water.. Putrefaction is apparently not necessary to liquefaction, but it occurs in 
the deposits which settle to the bottom and in water whose oxygen is entirely 
exhausted. 

Large quantities of driftwood come to the shores, carried there by the action of the 
tidal currents and wind. Much driftwood is collected by poor persons and used for 
fuel. There are places on the shores of New York harbor where this supply is prac- 
tically inexhaustible, and where men, women and children may be seen almost any day 
gathering wood. 

On the south shore of Staten Island and on the west end of Coney Island drift- 
wood is collected into piles and burned at the water’s edge in order to get rid of it. 
There is a peculiarly greasy, disagreeable odor to these accumulations. 

It has frequently been noted that floating solid matters often go ashore. The cause 
of this shoreward movement was at first thought to be due to wind alone. This was 
found to be an insufficient explanation to account for all the strandings, and it was then 
for a time believed to be caused by the movements of vessels. Later, it was observed 
that the floats went ashore on flood more than on ebb currents. From this it has grad- 
ually come to be believed that, aside from the winds, a principle of general application 
is at work to strand the floats. It seems probable that a movement of floating matters 


shoreward occurs in all rivers during rising stages. 
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When floating solids reach the shores of New York harbor, the piers, shipping 
basins and bays formed by irregularities in the shore line catch and hold them. These 
places, protected as they are from the direct force of the tidal currents, afford excellent 
opportunities for sedimentation. 

Knowledge of the behavior of sewage in the slips makes it easy to understand why 
it is that the slips continually require to be dredged in order that a proper depth of 
water may be preserved for navigation, why the dredged material is so foul, and why 
it is that sewage solids accummulate between the piers even when the bottoms of the 
main tidal channels beyond the pierhead line are relatively free from deposits of sew- 
age origin. This knowledge makes it easier to understand why the extension of the 
sewer outfalls a little further toward the center of the tidal currents produces only 


partial improvement. 


Oil and Grease. Sewage contains nothing which is more characteristic or which 
alters more slowly in composition when discharged into harbor waters than oil and 
grease. The quantity of the greasy matter is not large, but its effects are unmis- 
takable. Mention has been made elsewhere of the greasy sleek which sewage pro- 
duces upon the surface of the water into which it is discharged. The sleek is con- 
spicuous in New York harbor, and at times large patches of it are distinctly visible. 

The sleek floats onto the shores and imparts a strong, unpleasant, greasy odor. 
The driftwood smells of it. Balls of grease formed in the sewers of New York have 


been found on the sea beaches of New York and New Jersey many miles from the city. 


There are many industries situated on the shores of New York harbor which 
produce oil and grease and discharge it as waste into these waters. Of these, oil 


refineries are the most prominent. 


It is probable that oil tank vessels entering the harbor in ballast sometimes 
pump their greasy water overboard before taking on a new load of oil. Manufactur- 
ing establishments, slaughter houses and, in fact, most factories, refineries, gas 


houses and industrial establishments empty their liquid wastes into these waters. 


The aggregate quantity of grease wasted from private dwellings, hotels and 
restaurants is large, although figures are not available to show the amount. Grease 
enters the sewers in concentrated condition when poured, in liquid and semi-liquid 
form, from cooking utensils through kitchen sinks, but a continuous stream of greasy 
matter is contributed by the soapy water which is an invariable and prominent con- 


stituent of sewage. 


Finely Divided Suspended Matters and Colloids. In the second class of undis- 


solved sewage solids are the colloids and finely divided particles of suspended matter, 
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the specific gravity of which is nearly that of water itself. Some of the colloids are 
precipitated by sea water. When allowed to settle from sewage, the precipitated 
colloids and solid matters form sludge or, as sometimes termed in the investigations of 
the Metropolitan Sewerage Commission, black mud. 

Transporting Effects of Currents. The velocity of the currents into which the 
sewage of New York and neighboring municipalities is discharged is sometimes less 
than the velocity which occurs in the sewers. When harbor water backs into the 
sewers by reason of the rising tide, the flow is retarded or reversed. At these times, 
deposits take place in the sewers. These deposits are usually flushed out by the 
accelerated flow which takes place when the tide recedes, so that about the same 
amount of solid matter is emptied into the harbor as would be discharged if a uni- 
form rate of flow were maintained. The velocity necessary in order for sewers to be 
self-cleansing is generally assumed by engineers to be two to three feet per second. 
Currents of less velocity than this permit sewage matters to be deposited, and this 
is true whether the currents occur in a sewer or in the harbor. 

The velocity of the water into which the sewage is discharged varies consider- 
ably according to the location of the outlet and the stage of the tide. The velocity 
in the main tidal currents is also different in different parts of the harbor. Some- 
times the sewers discharge well out from the shore, but, for the most part, the points 
where they empty are not in the main currents. 

The studies of tidal phenomena show the greatest velocities of currents which 
ordinarily occur in the main tidal currents at and near the surface when the tide is 
running at its full strength. It is to be remembered, however, that these velocities are 
maintained only for a portion of the time. During the four occasions each day when 
the currents slacken, stop and begin to flow in the opposite direction, the velocities are 
not what these figures indicate. Nor are the currents ever so strong near shore or near 
the bottom as near the center and top of the channels. 

Inasmuch as the currents stop and reverse four times a day, it is evident that the 
figures stated simply show what currents exist for a part of the tidal period. They do 
not show the existence of currents capable of keeping solid matters from settling to 
the bottom. In no part of the harbor do the currents flow with such velocity and uni- 
formity as to prevent the temporary deposit of sewage solids. It is probable that 
deposits are alternately being formed and flushed away in some parts of the harbor. 
At the Narrows, the currents are slow enough to permit sewage solids to sink to the 
bottom during nearly 12 hours each day. 

There must be a great deal of movement of sewage solids along the surface of 


the harbor bottom. Alluvial rivers carry a large share of their suspended matters 
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in this way. Currents which are entirely incapable of keeping suspended matters 
from sinking are often abundantly able to drag or roll them along. The currents 
necessary to move solid particles along the bottom are very slight. 

Effect of Saluuty on Transporting Power. It is a fact of great importance, but 
one generally overlooked, that the transporting power of a river for solid particles of 
any kind in suspension is diminished by the presence of sea water. Water which is 
strongly saline will not transport as much finely divided solid matter in suspension as 
will water) which is without salt. Rivers which discharge into the sea deposit solid 
matters not alone because the velocity of the current is checked by the waters of the 
ocean, but largely because they become more salt. 

Sewage which is discharged into a tidal harbor will deposit more solids than 
would be deposited if the discharge took place into a land-water stream flowing at 
the same velocity. The capacity of a harbor for carrying sewage matters to sea, 
therefore, cannot be estimated safely from information obtained merely from a study 
of inland rivers. 

In order to compare the relative rate at which sewage sludge deposits in land 
and sea water, the Metropolitan Sewerage Commission made a number of experi- 
ments, the results of which show that deposits take place much more rapidly in sea 
water than in land water. 

Two bottles were nearly filled, with sea water in one case and land water in the 
other. An equal quantity of sewage sludge was then added to the water in each 
bottle. The bottles were thoroughly shaken and set upon a table to permit the de- 
posit to settle out. 

At the end of half an hour the water in the bottle containing sea water was 
noticeably clearer than the other water. At the end of one hour the difference was 
marked. A heavy deposit had settled upon the bottom of the bottle containing sea 
water and the supernatant water was clearing rapidly. There was little change in 
the bottle containing land water. At the end of two hours there had been little 
improvement in the appearance of the land water mixture since the beginning of the 
experiment. Most of the sludge had settled to the bottom of the sea water and the 
sea water was clearer. 

At the end of three hours some deposit was visible at the bottom of the land 
water, but the water itself was not as clear as the sea water had been at the end of 
the first half hour. The sea water had deposited practically all the sludge which 
had been put into it. As nearly as could be estimated from inspection, the sea water 
had deposited its suspended matter more than twelve times as rapidly as had the 


land water. 
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Heavy Suspended Matter. Sludge Deposits. The third class of undissolved 
sewage particles, those which sink as soon as the sewage is discharged into the har- 
bor water, finds a lodgment on the bottom which is permanent or temporary accord- 
ing to a number of circumstances. Among these circumstances, the weight of the 
particles, the velocity of the tidal current into which they are discharged and the 
smoothness or roughness of the bottom are the most important factors. 

Analyses made by the Metropolitan Sewerage Commission have shown that de- 
posits of sewage solids exist not only in the immediate neighborhood of sewer out- 
falls, but at considerable distances from the sources of contamination. In the Lower 
bay, deposits of black, muddy material, much of it bearing evidence of sewage contam- 
ination, occur in and near the main channels at some distance from shore. The 
bottom of Upper New York bay is almost entirely underlaid by deposits of black mud. 
The analysis of about five hundred samples of deposits from this part of the harbor has 
demonstrated the presence of solid materials of sewage origin over nearly the entire 
bottom. The bottom of the Harlem contains extensive deposits of black, muddy 
material in which solid matters of sewage origin are easily found. 

The only parts of the harbor which are not contaminated by sewage sludge are 
those where the tidal currents are too swift to permit deposits to form. Most of the 
bottom of the Lower bay, the Upper Hudson and the Long Island Sound approaches 
to New York are covered with sand, silt, and unpolluted mud. The water of the Lower 
East river flows too swiftly for deposits to accumulate in the channels. The investi- 
gations upon which these statements are made have been extensive. Over 1,100 samples 
have been collected from the bottom and carefully analyzed to determine the extent 
of the pollution. The bottom has been penetrated to a depth of ten feet, and samples 
have been collected which show that sewage solids have been deposited to at least that 
depth. Wherever tidal conditions permit sediment of any kind to accumulate, pollu- 
tion with sewage takes place. 

The material at the surface of the bottom of New York harbor varies consider- 
ably in composition at different places. Taking a standard United States Government 
Chart of the harbor as a basis, areas described as “soft,” “sticky,” “mud” and “ooze” 
were outlined and colored by the Metropolitan Sewerage Commission. These colored 
areas showed interesting results. Above the Narrows the hard areas were found to be 
all situated well out from the shores and the softer areas were near the land. Below the 
Narrows this order was reversed. This suggested that the soft sewage matters which 
originate near the shores of the harbor above the Narrows were flushed out by the 
tidal channels into the Lower bay where the currents even in the main tidal channels 


were not sufficiently strong to prevent the sewage matters from depositing. 
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Accumulations of sewage deposits are difficult to handle except by pumping. 
When raised in the bucket of a dredging machine, much of the mud flows back into 
the water from which it is taken. The United States Government, in dredging 
Ambrose channel, now the principal entrance to New York harbor from the sea, 
made use of suction dredges and pumped large quantities of sludge, as well as sand, 
into sea-going vessels which transported it to the open ocean. 

Effect of Currents on Deposits. <A slight current has sufficient force to move 
the light sewage particles which settle upon the surface of the harbor bottom. This 
is well illustrated by the fact that the deep permanent deposits do not rapidly 
increase in the main tidal channels of the rivers nor upon a large part of the 
flats in Upper New York bay, although suspended matters are undoubtedly present 
in the water. The currents over the flats attain a velocity of about one foot per 
second at ordinary tides, and this, apparently, is sufficient to keep them free from 
sewage débris. 

The capacity of water to move solid matter from a condition of rest on the bot- 
tom of a stream varies with the sixth power of the velocity of the stream. If the 
velocity is doubled, the increase in the force which is capable of putting the particle 
in motion is multiplied 64 times. This power of a stream to move or roll solid 
matters along the bottom accounts, in part, for the formation of sand bars at the 
mouths of rivers, as well as for the movement of gravel and other heavy solids along 
the beds of streams. Solid material, such as accumulates near the mouths of sewers, 


is continually being moved in this way by currents. 


CHAPTER VI 
DIGESTION OF SEWAGE 


Putrefaction of Sludge Deposits. There are reasons for believing that the deposits 
on the bottom of New York harbor make a considerable demand upon the oxygen. 
In some parts of the harbor, bubbles of gas rise continually to the surface. This 
condition, when active, is termed effervescence. It is.common along practically the 
whole of the built-up waterfront of the harbor above the Narrows. It is most active 
in the neighborhood of sewer outfalls, but it extends throughout the open waters of 
some of the smaller arms of the inner harbor, such as the Harlem river, and has 
been observed in some of the main tidal channels. Such bubbling as occurs in the 
larger tidal channels or broad arms of the harbor is likely to pass unnoticed, be- 
cause of the movement of the waves. The bubbles are usually small, although, in 
some cases, several inches in diameter, and are often accompanied by masses of solid, 
black sludge which sink back into the water when the bubbles burst at the top. 

Bubbling rarely, if ever, is due to the condition of the water itself. It origi- 
nates in solid matter at the bottom. By stirring up the bottom, the ebullition of gas 
is greatly increased. 

Deposits of putrefying matter on the harbor bottom containing sewage sub- 
stances vary in consistency from a thin, watery mud to a relatively compact and 
solid mass. The densest material is below and the lightest on top. The con- 
sistency at and near the surface is relatively liquid. The surface of the deposit 
is often indefinite for the reason that the deposit merges in consistency into the 
water above it. Only relatively dense and compact deposits exist in the open chan- 
nels where the currents flow freely. 2 

Whatever the consistency of the deposit, the nature of the putrefaction and the 
consequences to the overlying water appear to be much the same. Assuming a 
deposit of such consistency as to preserve its integrity and position beneath a cur- 
rent of water of, say, 1 foot per second, the following conditions are present: The 
material is black, the color being due to sulphide of iron. Iron is almost universally 
present in nature, and in the deposits it assumes the fine, black, granular form of 
the sulphide. All the oxygen available has been used up, not only that which was 
present in solution, but that which was available in chemical combination with other 
elements. 

The surface of the deposit is not black. It may be gray or brown or some other 


color, depending upon the composition of the deposit aside from its sewage content, 
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but it is not black like the material under it. The lighter color at the surface is due 
to the fact that the top is in contact with the water which contains oxygen. 

Below the surface, putrefaction is carried on through the action of bacteria. 
There is a limit to this action. It can proceed only while the solid and semi-solid 
substances acted upon are in circulation. It is probable that the products of bac- 
terial life on the mass prevent the further activities of the organisms. Only when 
the mass is in circulation can the products be carried off and the bacteria resume 
their activities. 

Circulation is provided for by the evolution of gas. The gas bubbles, rising, stir 
up the deposits and enable the putrefactive changes to be resumed with undiminished 
activity. It is necessary, however, for the gas bubbles to be free to rise. In the 
lower and more compact parts of the deposits, the sludge is too dense for the gas to 
escape, in consequence of which putrefaction proceeds with slowness, if at all. Putre- 
faction is most active near the top. 

The rate at which putrefaction proceeds depends not alone upon the amount of 
circulation which may be possible in the sludge by reason of the escaping gas. Tem- 
perature has a bearing upon the process. Cold retards putrefaction and warmth 
accelerates it. It is doubtless for this reason that bubbling is more active in summer 
than in winter. 

The phenomena of putrefaction in the deposits on the harbor bottom are anal- 
ogous to those which take place in sewage sludge. There seems to be little difference 
in the process or in the results. The final product is a somewhat granular mass of 
dark-colored, inoffensive material which is capable of flowing freely like water so 
long as it is wet and which parts with its water readily and forms an inoffensive 
mass when suitably drained and dried. It is the presence of putrefaction, leading to 
this permanent and stable condition, which is objectionable. 

The liquefaction of solids in the absence of oxygen is attended by the production 
of offensive-smeliing gases. The gases take the form of bubbles which rise to the sur- 
face. In so doing, the bubbles often carry back masses of deposit toward the surface. 
Bubbling is a constant phenomenon in the slips of Manhattan Island. So active is 
it in places that the water takes on the appearance of effervescence accompanied by 
a sound like rain falling upon the water. 

Actively assisting in the mechanical disintegration of sewage sludge at the 
bottom are multitudes of minute animals and plants, including the infusoria. These 
propagate in vast numbers in the sludge and by their activities tear apart, and 
render still more minute, particles of solid matter which contain enough organic 


material to serve them as food. Some of these organisms require a _ considerable 
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supply of oxygen and live at the surface of the deposits while others are able to 
exist with a very small supply of it and do their work beneath the surface. 

The odors caused by the putrefaction of the deposits are the most offensive of 
any odors produced by the discharge of sewage into the harbor. Offensive, also, and 
more prevalent, is the peculiar greasy odor. This odor is noticeable along the whole 
shore line of the inner harbor, particularly near beaches. 

The odor of fresh sewage is generally musty and not unlike that sometimes 
noted in damp cellars and other enclosed places which are in need of proper ventila- 
tion. This musty odor is doubtless produced by molds, enormous growths of which 
have been found by the Commission in some of the sewers of Manhattan. Sewer air 
is usually warm and saturated with moisture, for which reason the odors present are 
especially noticeable. The odor of sewage is familiar to the people of New York, 
for the sewers are ventilated through manholes and catch basins in the streets, and 
some of these streets are daily crowded with people from curb to curb. Many large 
buildings discharge spent steam into the sewers, with the result that clouds of vapor 
possessing the odor of cooked sewage are discharged into the streets. 

Reference has been made to the action of bacteria and minute animals in break- 
ing up the solid particles of sewage and liquefying them. The liquid so produced, 
as well as the liquid natural to the sewage, passes through certain chemical changes 
while undergoing assimilation. Nature requires that all organic matters be resolved 
into stable mineral forms. In this final shape matters of sewage origin are not offen- 
sive, and are incapable of becoming so. They are oxidized. 

Oxidation of Organic Sewage Matters. About 50 per cent. of the organic matter 
of sewage is present in liquid form. Beside this, it is to be noted that all solid organic 
matters must assume the liquid form before they can be assimilated. The most sig- 
nificant process concerned in assimilation is therefore oxidation. 

The oxidation of sewage takes place in several ways: 

Tirst, there is a small amount of direct oxidation of certain liquid chemical sub- 
stances in the sewage. The oxygen for this reaction is that which was contained in 
the water with which the sewage is mixed. 

Second, bacterial action may oxidize directly another portion of the liquid organic 
matter and abstract more of the dissolved oxygen. If sufficient oxygen is present, 
the process takes place without producing foul odors. 

Third, liquid and solid organic matters broken down by putrefactive action pro- 
duce unstable compounds which must later become oxidized. If there is an insuffi- 
cient amount of dissolved oxygen present, it will be abstracted from compounds 


containing oxygen, if available. 
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The oxidation of organic matters is essentially a process of combustion. Oxygen 
is required and carbon dioxide is produced, as are ammonia and water. Finally, the 
ammonia is oxidized to nitrous and nitric acids, and these, uniting with alkaline sub- 
stances natural to the water, form nitrites and nitrates, respectively. In sea water, 
nitrites, and especially nitrates, appear to be sparingly formed. 

The oxygen which is available for the oxidation of the impurities is that which 
is dissolved in the water and in dissolved chemical compounds containing oxygen. 
The ultimate source of the dissolved oxygen is the atmospheric air with which the 
water has been in contact. 

The depletion and replenishment of the oxygen available for oxidation purposes 
are taking place continually. The original water or carrier portion of the sewage is 
originally saturated with oxygen. As the sewage flows towards its discharging point, 
the dilution may be so small and the time so long that a large part of the original oxy- 
gen may be consumed. 

The discharge into the harbor of a sewage deficient in oxygen dilutes, so to 
speak, the dissolved oxygen of the receiving water. This operates to deplete the 
amount of oxygen per unit available. The demand for oxygen, by those products of 
putrefactive decomposition which are formed in the sludge at the bottom of the harbor, 
causes a further depletion of the dissolved oxygen. 

The chemical changes, and particularly the absorption of oxygen, which occur 
during digestion of sewage by water, have been investigated by Professors Letts and 
Adeney of Ireland and made the subject of an exhaustive report to the Royal Com- 
mission on Sewage Disposal of Great Britain. The work of these investigations was 
based on the well-known researches of Frankland, which showed that the essential 
cause of change was one of oxidation, and those of Dupré, who proved that oxidation 
was dependent upon the activities of bacteria. 

It appears that the significance of the presence of sewage matters in water 
depends not alone on the quantity and chemical composition of those wastes, but 
also upon the fermentative properties of the mixture of water and sewage. Letts and 
Adeney have likened the purification of sewage in sea water to a physiological process 
analogous to the respiratory action of higher vegetable organisms. 

There are two stages of decomposition when sewage is discharged into water, 
according to Letts and Adeney. In the first, the organic matters are first fermented 
completely. The products of this fermentative change are carbonic acid and am- 
monia and organic substances possessing the chemical and physical properties of 
the humus of cultivated soils. In the second stage of decomposition, the humus 


matters and the ammonia compounds are further fermented, the resulting products 
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being carbonic acid, nitrous and nitric acids and water. The central feature of the 
first stage is the oxidation of organic carbon to carbon dioxide and the central 
feature of the second stage is the oxidation of the ammoniacal nitrogen to nitrous 
and nitric acids. The self-purification of sewage-polluted water ultimately resolves 
itself into a question of oxidation. 

The amount of dissolved oxygen in the water of an unpolluted tidal harbor 
consisting of half sea water and half land water is 6.15 cubic centimeters per liter 
at 18 degrees Centigrade. Letts and Adeney state that it can be reduced to 3.45 
cubie centimeters per liter, temporarily, at least, without danger of killing fish. 
Below this point it appeared unwise to exhaust the oxygen, due reference being 
had not only to the importance of fishing interests, but also to the necessity of main- 
taining a wide margin of safety against the exhaustion of oxygen and the conse- 
quent production of putrefactive odors. 

Oxygen is replenished slowly from the atmosphere. The rate of absorption 
varies, according to Letts and Adeney, between 0.08 c.c. per liter per hour for sea 
water and 0.03 ¢.c. per liter per hour for land water at ordinary summer tempera- 
tures, and may be taken as 0.055 c.c. per hour for water such as that in the harbor of 
New York when the latter contains equal parts of sea water and land water. The 
experimental conditions upon which these results are based were obtained by break- 
ing the surface of the waters either by a discharge of air 3 inches below the surface 
of the waters or by a mechanical stirrer. The results seem also based upon the 
assumption that no oxygen is present in the water to start with. The waters of New 
York harbor are not ordinarily so much broken by the wind action, and the absorp- 
tion of oxygen by water already holding some oxygen will be slower than where the 
oxygen is entirely gone to begin with. Assuming, however, that these favorable 
conditions indicated by the experiments obtain, it appears that an admixture of sew- 
age which would not cause a greater draft upon the oxygen than 0.055 c.c. per liter 
per hour would not cause exhaustion and lead to putrefactive changes. 

As a practical result of their studies, Letts and Adeney concluded that the dis- 
solved oxygen in harbor waters is generally not in danger of being completely ab- 
sorbed in forty-eight hours if the waters are mixed with sewage in the proportions 
of 20 to 1, provided that the solid matters have been separated by simple subsidence 
and the sewage does not contain appreciable quantities of directly oxidizable sub- 
stances. This opinion is in accord with American experience where sewage has 
been discharged into rivers. | 

The study of rivers in America has shown that to avoid exhaustion of oxygen, 


the dilution must be in the proportion of, at least, 20 or 25 parts of water to 1 part of 
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ordinary sewage, although there may be conditions where nuisance may arise when 
the dilution amounts to nearly 50 parts of water to 1 part of sewage. Whether 
sea water will absorb more sewage than land water without producing a nuisance 
has not yet been definitely determined in a practical way, although it seems certain 
that land water, gallon for gallon, is capable of disposing in a normal manner of 
more sewage than will sea water. It is worth bearing in mind in this connection 
that sea water, when saturated with oxygen, contains nearly 20 per cent. less oxygen 
_ than land water under the same conditions. 

The absorption of atmospheric oxygen by water proceeds rapidly from the sur- 
face downward once it has penetrated the surface, according to Letts and Adeney. 
These authors believe that as soon as oxygen is dissolved by the water at the surface, 
it is drawn rapidly throughout the depth of the water. 

The assimilation of sewage matters proceeds satisfactorily only so long as a 
supply of oxygen is available. When the oxygen becomes exhausted, putrefactive 
changes set in and offensive odors are produced. These odors are particularly dis- 
agreeable when putrefaction takes place in sea water. In this case the demand for 
oxygen is so great that various compounds of oxygen, which under ordinary circum- 
stances are stable, are destroyed for the oxygen which they contain. 

In order to employ the great volume of water flowing in and out of New York 
harbor so as to dispose of sewage without producing a nuisance, there is required 
the fulfillment of, at least, two main conditions: 

First, the sewage must be mixed with the water before the sewage creates a 
nuisance. 

Second, the quantity of sewage must not be too great for the quantity of water 
with which it is mixed. 

The presence of minute particles of suspended matter well distributed through 
the volume of the main tidal currents is in itself the least objectionable feature con- 
nected with the disposal of sewage by diffusion. But the accumulation of these 
small particles upon the bottom forms extensive masses of sludge and renders large 
arms of the harbor water black and foul-smelling. 

Large particles which float upon the surface are offensive to the sight and, 
when broken up, form smaller particles. which are. carried in suspension or de- 
posited. Yet the total quantity of the large suspended particles is not great when 
compared with the total quantity of solid organic matter carried beneath the surface. 

The heavy particles carried by sewage, notably sand and other solid substances 
which rapidly deposit near sewer outfalls, are, for the most part, inorganic in com- 


position and contribute but little directly to the offensiveness of the water. Yet, as 
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Dunbar* has remarked, it may be a mistake to regard mineral matter, like sand 
from sewers, aS unobjectionable because of its original inorganic composition. The 
mineral particles are covered with organic matters which are putrescible. When 
sand from sewers accumulates in quantity, it may give rise to unpleasant odors. 

The grease which flows upon the surface and is deposited upon the shores gives 
rise to peculiar and unpleasant odors and is unsightly in appearance, but its worst 
effect is local. It is not to be compared in offensiveness with solid floating particles 
of excrement, or, in potential harm, with the other organic impurities which are in 
solution and suspension in the harbor waters. 

The organic matters which are in solution, and the solids which are capable of 
producing compounds which make a direct demand upon the oxygen in the water, 
constitute the principal objections which may be raised against the discharge of 


sewage into New York harbor, except from the danger of infectious bacteria. 


*“Principles of Sewage Treatment.”” By Prof. Dr. Dunbar, 1908, p. 47. 


CHAPTER VII 
STATE OF THE WATER AS SHOWN BY THE DISSOLVED OXYGEN 


Dissolved Oxygen as a Measure of Sewage Pollution. In seeking to get com- 
parative figures to represent the relative intensity of pollution in the different parts 
of the harbor, the Commission decided in the year 1909 to make tests of the amount 
of dissolved oxygen in the waters, instead of undertaking the usual estimations of 
the nitrogen compounds. The considerations which led to this change of procedure 
were the far greater rapidity with which the oxygen tests could be made, the uncer- 
tainty of the occurrence of nitrates in salt water, and the more direct indication of 


the extent of pollution furnished by dissolved oxygen determinations. 


There is no single test which, when applied to the water of any part of the har- 
bor, shows the concentration of sewage pollution which there exists. A fresh dis- 
charge of sewage produces quite a different set of conditions from that which occurs 


when the pollution has reached the black, fermenting stage. 


It seems probable that the forms of life which exist in the water vary and that 
the bacteria which are present in the freshly discharged sewage may be quite un- 
like those which are present where black, septic conditions occur. At the outset of 
its work, the Commission made careful search for a scheme of analysis which would 
convey some knowledge of these conditions and serve as a measure of the intensity 


of pollution. 


Fortunately, investigations concerning the assimilation of sewage matters in 
tidal estuaries had recently been carried on in Great Britain under the auspices of 
the Royal Commission on Sewage Disposal. Through the courtesy of one of the in- 
vestigators for the Royal Commission (Adeney), the attention of a member of the 
Metropolitan Sewerage Commission (Soper) was attracted to the importance of noting 
the demand which the sewage made upon the dissolved oxygen in the waters. Dis- 
solved oxygen determinations had long been a matter of more or less regular routine 
in water and sewage investigations in America, but it remained for the Royal Com- 
mission on Sewage Disposal to show, through the studies of Letts and Adeney, the 


central importance which attaches to this subject. 


Briefly stated, the digestion of sewage by water involves a liquefaction of the 
solids and oxidation of the liquids. Oxidation is the final stage in the destruction 
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of all organic and nitrogenous matter, irrespective of its origin. It is a necessary step 
in the economy of nature and it proceeds whether the substance is discharged into 
water or upon land. Oxidation is a burning process and the complete disappearance 
of sewage matters in water may be regarded as slow combustion. So long as there is 
a sufficient quantity of oxygen present, the offensive and potentially offensive ingre- 
dients of sewage are disposed of by natural agencies, with the production of conditions 
to which there can be little or no objection. When the oxygen becomes exhausted, putre- 
faction sets in, accompanied by the production of foul odors and a black discoloration 
of the water. If the water of New York harbor should be so charged with sewage that 
the oxygen would fall to zero, the harbor would be in a condition resembling that of a 
cesspool. 

There are some limitations to the useful application of dissolved oxygen tests as a 
measure of sewage pollution. For example, the amount of dissolved oxygen present is 
much greater in a fresh mixture of sewage and water than in the same mixture after 
it becomes old. The reason for this is that some time is required for the fermentative 
changes to make their full demand on the oxygen. In this case the amount of dis- 
solved oxygen present gives no indication of the bacterial state of the water. 

Again, the presence of disease germs is not indicated by the dissolved oxygen 
test. There may be as many typhoid organisms present with a large supply of oxygen 
as where no oxygen whatever exists. The amount of dissolved oxygen in a sample of 
water tells nothing of the appearance of the water with reference to the presence of 
large, solid matters of sewage origin, of oily sleek or of marked turbidity. 

With proper reservations, however, the amount of dissolved oxygen present is of 
great service in forming an opinion concerning the intensity of pollution. It is, in 
fact, the most serviceable single test of tidal water which can be made to determine 
the intensity of sewage pollution. When applied over a sufficient period of time and 
through a sufficient range of conditions, it indicates well the burden of pollution by 
showing how rapidly the demand for oxygen is being made. 

Applied to New York harbor, the dissolved oxygen figures show well the burden 
of pollution which is being carried. In the open ocean, outside of Sandy Hook, the 
amount of oxygen present is 100 per cent. of the normal. Long Island Sound, east 
from a point just beyond the limits of New York City, and the other open bodies of 
water traversed in going from New York to Boston, have been found to be saturated 
with oxygen. | 

The amount of dissolved oxygen in the water of the Hudson river, as it crosses 
the boundary of New York City near Mount St. Vincent, has been found to be from 


70 to 90 per cent. of the amount which would be present if the water were saturated. 


yin Cubic Centimeters per Liter of Water. 


Volume of Oxygen-at 0°C.and 760"" Bar. 
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Studies have been made to determine whether all the deficiency in oxygen dis- 
covered in New York harbor was attributable to sewage. [or this purpose, samples 
have been collected not only from the ocean, Long Island Sound and Massachusetts 
bay, but from a number of uncontaminated bays and creeks in some of which natural 
vegetation was luxuriant. The result of these tests has been to show that, except 
where decomposition of an obvious kind was making a demand upon the oxygen, the 


waters contained all the oxygen which they should have to be saturated. 


‘Temperature of Water in Degrees Fahrenheit. 
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Amount of Oxygen Required to Saturate Distilled Water, Sea Water and Mixtures thereof 


The methods of collecting and analyzing samples have been described in detail 
in Part III, Chapter III. The amount of oxygen in per cent. of saturation was com- 
puted from a diagram of which Fig. 10 is an abbreviation. This diagram, based on the 
table here given, shows the amount of oxygen required to saturate sea water and dis- 
tilled water, and various mixtures of the two, at all temperatures up to 93° Fahr. 
They are based on the figures published by the Royal Commission on Sewage Dis- 
posal, in their Fifth Report, Appendix VI, 1908, page 58. 


Weight of Oxygen in Parts per Million. 
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TABLE II 


Volume of Oxygen at 0° C. and 760 mm. barometer required to saturate sea water, distilled water and 
mixtures of the same, in ¢.c. per liter. 





Sea Water 20%|Sea Water 40%|Sea Water 60%|Sea Water 80% 


Scares Sea Water Dist. wW ater list, Water 80% rae 60% Pag 40%| Dist. Water 20% 
T T 
=e). n Met tchobore OSA 9.42 ——— ee — — ——— 
Oe re teoee Bev 9.14 —— ———- — — ae 
Se ee ate eee fet 8.89 — — —_— — ction 
2a ee 8.63 — — — — ——— 
sll Seek Bolen eae 8.40 — —_—- — -—— — 
SARE A F552 8.18 10.24 9.83 9.42 9.00 8.59 
1 Soke Soper 7.97 9.97 9.57 9.17 8.77 8.37 
Do pabittoteetets Vede 9.71 9.32 8.93 8.55 8.16 
Ree olor» fe 7.58 9.46 9.08 8.71 8.33 7.96 
thts ten ee he 7.39 9.22 8.85 8.49 8.12 7.76 
8.99 8.64 8.28 7.93 7.57 
8.78 8.43 8.09 7.74 7.40 
8.57 8.24 7.90 7.57 7.23 
8.37 8.04 7.72 7.39 7.07 
8.18 7.86 7.54 7.23 6.91 
8.00 7.69 7.38 7.07 6.76 
7.82 7.52 ‘7.22 6.91 6.61 
7.66 7.37 7.07 6.78 6.48 
7.50 w.21 6.92 6.64 6.35 
7.35 7.07 6.79 6.50 6.22 
7.20 6.93 6.65 6.38 6.10 
7.06 6.79 6.52 6.26 5.99 
6.92 6.66 6.40 6.13 5.87 
6.78 6.53 6.27 6.02 5.76 
6.66 6.41 6.16 5.91 5.66 
6.53 6.29 6.04 5.80 5.55 
6.41 Guia 5.93 5.70 5.46 
6.30 6.07 5.83 5.60 5.36 
6.18 5.95 5.72 5.50 5.27 
6.07 5.85 5.62 5.40 5.17 
5.97 5.75 ~5.53 5.31 5.09 
5.87 5.65 5.44 5.22 5.01 
5.77 5.56 5.35 5.13 4.92 
5.68 5.47 5.26 5.06 4.85 
5.58 5.37 5.17 4.96 4.76 
5.495 5.30 5.10 4.90 4.70 
5.41 §.21 5.02 4.82 4.63 
5.32 5.13 4.94 4.74 4.55 
5.24 5.05 4.86 4.68 4.49 
5.16 4.97 4.79 4.60 4.42 
5.08 4.90 4.72 4.53 4.35 





* From Lett’s Table of Dittmar’s Experiments, Royal Com. on Sewage Disposal, Fifth Report, Appendix VI, 1908, p. 58. 
+ Interpolated between values for sea and distilled water given in first two columns of this table. 
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Per Cent. of Saturation in Various Parts of the Harbor. In general terms, the 
inner harbor has been shown by the dissolved oxygen analyses to be heavily polluted 
by sewage. While the water of the Lower bay contains over 90 per cent. of dissolved 
oxygen, the water in the middle of the Upper bay has about 70 per cent., that of the 
Lower East river about 55 per cent., and that of the southern part of the Harlem 
river only about 30 per cent. These figures represent warm weather conditions. They 
show the quality of the water during the comparatively dry seasons of year when the 
discharge from the Hudson river is at a minimum. It is, of course, at this time that 
the condition of the water with respect to dissolved oxygen is of most importance. 

Effect of Direction of Current. The water of the incoming tide is usually better 
than the water of the outgoing tide, at almost all points in the harbor. In many in- 
stances this difference is not great. The least improvement occurs in the Lower East 
river where the pollution is relatively intense. Here the volume of tidal water is 
large and the importance of keeping the water clean is apparent. 

Differences at Different Depths. There is generally but little difference in the 
amount of dissolved oxygen present at different depths. The water near the surface 
generally contains slightly less oxygen than the water near the bottom; but, for the 
most part, there is enough intermixture to prevent stratification. This condition is 
reversed in the Hudson near Mt. St. Vincent; in this part of the harbor the purest water 
is usually near the surface. 

It would seem that if sewage deposits exist, they must putrefy, and in so doing 
set free bacteria and products of decomposition which make a demand upon the dis- 
solved oxygen in the water, and that if these conditions occur, their presence should 
be apparent through the oxygen analyses. The bottom of the harbor is, however, being 
Swept continually by the water and the circulation is apparently neutralizing what- 
ever inequalities in the water the putrefaction of the deposits produces. 

When samples have been taken at several points across a stream and at various 
depths, there has usually been less oxygen found near the shores and near the surface 
than elsewhere. These differences have been comparatively slight. The small differ- 
ence has apparently been due largely to the fact that the samples for analysis have 
purposely been taken at a considerable distance from shore to avoid the obvious con- 
tamination which there occurs. It has been found that much of the sewage which is 
discharged along the immediate water-front clings to the shore and is carried along by 
the tide without promptly mixing with the main body of water in the more open parts 
of the channels. This is particularly true where the sewers empty at the bulkhead line. 

Conditions in Slips. The water which lies between the docks and piers and in the 


canals and creeks and smaller rivers in the metropolitan district is not renewed with 
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sufficient promptness to allow crude sewage to be discharged into them. Since these 
places receive more polluting matter than do the open waters, it is reasonable to require 
that they should be kept particularly clean. The water is often practically devoid of 
oxygen, a condition which is invariably accompanied by a state of pollution which is 
apparent to the unaided senses. 

Number of Analyses Made. The total number of analyses for dissolved oxygen 


made by the Metropolitan Sewerage Commission in and near New York harbor was 





Locations where Samples for Dissolved Oxygen Locations where Samples for Dissolved Oxygen 
were taken in 1909 were taken in 1911 


about 2,670. Of this number about 800 were made in the year 1909 and the remainder 
in 1911. Figs. 11 and 12 show the locations where samples were collected. 

In some respects the results obtained in the two series of investigations are com- 
parable. The method was identical and the technique was performed by the same 
analyst. In both cases most of the work was done during the summer months. It ap- 
pears that there was less oxygen in the water during the year 1911 than in 1909. 

General Results of 1911 Work. A general idea of the results of the analyses 
made by the Commission in the year 1911 may be had from the following figures, 
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which are averages for the whole body of the tidal stream and represent the condi- 


tions which existed during dry summer weather: 


Te ya Nera 64-89 per cent. of saturation. 
UII EEE NSOT ET. cds o's be a Eee we ee eka aie 51-64 per cent. of saturation. 
Oo OC OSI) gt a a era a 50-64 per cent. of saturation. 


Such differences as occur at different hours of the day were not indicated in the 
results. If any existed, they were obscured by differences which were apparently 
due to tidal currents. There was no difference observed at the mouth of the East 
river between morning and evening conditions 
at the same stage of tide. Such a difference , L aie 


Y 
would be expected here if it existed anywhere. 


_ 


Equalizing Effect of the Upper Bay. 


Upper New York ba to b reat 77 
pper New York pay appears to be a g WY YY WY Yj Yj 
equalizer so far as oxygen is concerned. For 


this reason, polluted water from the Hud- 
son and East rivers which reaches the Nar- 
rows after four or five hours does not produce 
a sudden reduction in the oxygen at the Nar- 
rows, aS might be expected. The oxygen at 
the Narrows diminishes gradually throughout 


the ebb current, the effect of the flow from 


al 
% 


the Hudson and East rivers being impercep- Eas 
AK : 
ee LUMI 
Rates of Change with Tidal Changes. 


The changes in the amount of oxygen which 





FIG. 13 
Changes in Dissolved Oxygen which Ac- 


companied Changes in Tidal Currents. The 
fer in rate and extent in different parts of Wumber of Analyses included is 300 


the harbor, as illustrated by Fig. 13. In gen- 


accompany changes in the tidal currents dif- 


eral, the greatest and most rapid changes take place in the outermost parts of the 
harbor. In the polluted parts of the harbor the changes are least. 

The greatest changes which occur in the amount of oxygen present at any point 
generally occur at the surface. The changes in oxygen which occur at the three prin- 
cipal entrances of the harbor (ocean, sound and Hudson) are the greatest which take 


place in any of the main channels. 
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The following data express the ranges in per cent. of saturation which occurred 


during a single tidal cycle at various points: 


N@PEOWS) 2.5) Sedat ns cou Shs ee a ence apa eet ene 20 per cent. 
East ‘river. at. Throgs: Necki. 4254 se eee 18 per cent. 
Hudson ‘river at Mt. St. Vincent. 0,2 ee ee ee 16 per cent. 
Hudson river at mouth? 34. 0. c-a et ee eee 11 per cent. 
East river atmouths oo. hath eas npc) ee re ee 10 per cent. 
Kall van’ Kull fs). os es nate at ain ee ee ee 10 per cent. 
Kast river at Lawrence Point.7...20 2s.) 0. 20s ee ee 10 per cent. 
Lower end of Newark bay in the channel 23.2.222...23.- a. ane 10 per cent. 
Lower end of Newark bay west of channel ................. 15 per cent. 


Relation Between Oxygen and Salinity. As a general thing, changes which take 
place in the salinity of the water at different tides are not accompanied by equal 
changes in the oxygen. At the Narrows, where some resemblance exists between the 
two, the range in oxygen is over twice the range in salinity. In most localities the 
salinity varies with the depth and the oxygen with the distance from shore. 

Surface, Mid-depth and Bottom Compared. There is usually the same amount of 
oxygen at the bottom and at mid-depth, but the oxygen is often 5 per cent., and some- 
times 10 per cent., less at the surface than at mid-depth. The oxygen seldom varies more 
than 5 per cent. of saturation between opposite shores, conditions in slips excluded. 

The oxygen studies neither show the rate at which oxygen is being subtracted 
from the water by the accumulations on the harbor bottom nor the extent to which 
it is being added to the water from the atmosphere. 

Samples were almost always taken at three depths—surface, mid-stream and 
bottom. The results of analyses, when reported by the analyst, were turned over to a 
draughtsman who plotted on a map the points from which the samples had been 
taken. Each point was indicated by a small circle. The results of the analyses were 
shown by writing alongside of the circles the percentage of oxygen present. 

General Results in 1909 Work. An examination of a map made in this way, 
(see Plate E, p. 348; also Fig. 14, p. 57) indicates that the water of the Hudson river, 
opposite Manhattan Island, usually contained, in the summer of 1909, from 50 to 65 
per cent. of saturation of oxygen. The water of the Lower East river and Upper bay 
was in about the same condition. The average for the Kill van Kull was much like 
that for the Upper bay, although in some cases there was over 80 per cent. of satura- 
tion. From 60 to 80 per cent. of saturation occurred in Newark bay. The Passaic 
river had from 40 per cent. to no oxygen init. At Throgs Neck there was 80 per cent. 
or more of oxygen. At the Narrows there was upward of 60 per cent. In the Arthur 
Kill the oxygen was generally about half gone. In such samples as were taken in 


Jamaica bay the oxygen ranged from 0 to 50 per cent., although in some cases it was 


DISSOLVED OXYGEN IN THE WATER 57 


much higher. The samples were not thoroughly distributed through Jamaica bay, 
but were taken, for the most part, near sewer outfalls. The results of the 1909 analyses 
of surface samples are summarized on Fig. 14. 

The work done in 1909 was divided into two parts: The first covered dry 
weather conditions of summer and the second part the early fall. 


Summer Conditions in 1909 and 1911 Compared. In order to compare the 
Summer conditions in 1909 with those of a similar period in 1911, the dissolved oxy- 
| gen results between June 21 and July 
26, 1909, so far as they related to the 
waters above the Narrows, were 
plotted on a map (Plate I, p 343). 
If more than one analysis was made at 
one point, the average of the results 
was taken, irrespective of depth or the 
direction of the current. The result of 
this average was plotted alongside of 
the point where the sample was lo- 
cated on the map. Arrows and small 
numerals showed how many samples 
were taken, and on what currents, at 
each spot. The data collected between 
June 27 and July 28, 1911, in the same 


territory, were worked up in the 


| 


. 


il 


il same way and plotted, for purposes 
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of comparison. (Plate G, p. 419). 























Referring to Fig. 14 showing 
FIG. i4 the results in 1909, it appears that 


Dissolved Oxygen Percentages in 1909 as Shown the proportion of oxygen was about 
by the Analysis of Surface Samples. The Number 


of Analyses included is 289 the same in the Hudson as in the 


Lower East river, except in the 
northern part of the Hudson opposite and above Manhattan, where the percent- 
age of oxygen was greater than was found elsewhere. The average for the Lower 
Hudson and Lower East rivers appears, from an inspection of the maps, to have 
been about 65 per cent. Over 80 and even above 90 per cent. was not uncommonly 
found in the waters of the Lower Hudson north of Grant’s Tomb. The water of 
Upper New York bay contained from 60 to over 80 per cent. Figures in the Kill van 
Kull ranged between about 64 and 95 per cent. In Newark bay, the percentage of sat- 
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uration varied between 77 and 91 per cent. Over 95 per cent. occurred at Throgs 
Neck, the Sound entrance of the harbor. 

A close comparison should not be made between the results obtained in 1909 and 
those found in 1911. The samples were not taken from the same points nor were they 
sufficiently distributed in 1911 to enable an exact idea of the condition of the water in 


the Upper bay between June 27th and 


July 28th to be obtained. Samples col- 80,000 
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figures showing the run-off of the 


Hudson were obtained from the New 





York State Engineer and Surveyor. £ 
The records thus secured related to Discharge of Land Water at the Mouth of the 
; Hudson River. Calculated from Gaugings of the 
gauge stations on the Hudson and  pudson River at Mechanicville, and of the Mohawk 
Mohawk rivers above the confluence at Dunsbach Ferry, with an equal pro rata Allowance 
of those Streams anda bout eon lee for the rest of the Drainage Area of the Hudson 
from the river’s mouth. About 59 per cent. of the whole Hudson river basin was 
included in this gauge. A computation was then made of the quantity of water dis- 
charged at the mouth of the Hudson, assuming that the discharge per square mile of 
the total drainage area was the same for the Lower Hudson as gaugings had shown it 
to be for the Upper Hudson and Mohawk. These calculations proved that the Hudson 
river was discharging slightly less water in 1911 than in 1909, as shown on Fig. 15. 


During the summer months in 1909, the per ‘cent. of oxygen ranged in the 
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neighborhood of 58 on ebb currents, and from 60 to 70 on the flood currents, at the 
mouths of the Hudson and East rivers. At the Narrows, the per cent. of oxygen on 
the outgoing currents ranged from 72 to 81, and on the incoming currents it was 
in the neighborhood of 96 per cent. At Throgs Neck the oxygen on the outgoing cur- 
rents varied between 87 and 97 per cent., and on the incoming currents it was often 
100 per cent. In Upper New York bay outgoing currents contained between 54 and 
73 per cent.; incoming currents between 63 and 75 per cent. 

In the summer months of 1911 the oxygen was considerably less on both outgo- 
ing and incoming currents wherever observed. At the mouths of the Hudson and 
East rivers the outgoing current contained from 50 to 60 per cent. of oxygen, and the 
incoming current from 55 to 60 per cent. of oxygen. At the Narrows the outgoing 
current contained 65 per cent. and the incoming current 83 per cent. of oxygen. 
Incoming currents in the Kill van Kull contained from 62 to 66 per cent. In 
Upper New York bay outgoing currents contained from 60 to 65 per cent. and in- 
coming currents from 61 to 70 per cent. At Throgs Neck, outgoing currents con- 
tained 71 per cent. and incoming currents 84 per cent. In the Hudson, opposite Mt. 
St. Vincent, about 244 miles north of Manhattan Island, the incoming currents 
ranged from 64 to 72 per cent. and the outgoing currents from 66 to 83 per cent. 

Averages of Surface Samples. Calculations were made to show the average 
amount of dissolved oxygen in the water at the surface in various parts of the harbor 
in the summer of 1911. There were 289 samples considered in arriving at these fig- 
ures. In calculating the averages the following plan was followed. First, all samples 
taken at the surface on an ebb current at one point were averaged. Next, the aver- 
ages for each of these several points of collection were averaged to obtain the average 
for the whole locality for ebb currents. In a similar way the average for the whole 
locality for flood currents was calculated. The mean of the averages for flood and ebb 
currents was finally taken as representing the average condition of the water, irre- 
spective of currents, in the locality under consideration. In this manner the following 


figures were obtained: 
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Hudson river to the north end of Manhattan Island.......... 64 per cent. 
Hudson river a few miles above Manhattan Island ........... 81 per cent. 
Long Island Sound north of Throgs Neck .................. 96 per cent. 


PERE OMIT LTLVOD tt te Sle nN nt oie sin tn ack ses Fae Mes 42 per cent. 


60 PRESENT SANITARY CONDITION OF NEW YORK HARBOR 


Examinations of Cross-sections. A large part of the work done in 1911 was 
in the examination of cross-sections of the main tidal channels. A total of 1835 
samples was collected at about 180 locations in and near New York harbor. Special 
attention was given to variations which occurred in the percentage of oxygen at 
various places at different stages of tide. Samples were invariably collected at the 
surface and at different depths at each 
point. In some cases over 100 samples 
were taken at a single cross-section in 


es ; one day. There were about ten sections 
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FIG. 16 FIG. 17 


Dissolved Oxygen Percentages in 1911 in Cross- Dissolved Oxygen Percentages in 1911 in 
sections of New York Harbor Averaged for all Cross-sections of New York Harbor Averaged 
Depths and Tides. The Total Number of Analyses for Ebb and Flood Currents. The Total 
included is 1062 Number of Analyses included is 1062 


examined. The averages of all analyses of samples taken in cross-sections are shown 
by Figs. 16 and 17. 

Much of the data collected in the examination of cross-sections of the main tidal 
channels was plotted in the form of diagrams. These diagrams indicate the amount 
of oxygen at each sampling point in the cross-section and at each hour of the tidal 
cycle. There were usually fifteen sampling points in each cross-section. In connec- 


tion with these studies of oxygen in cross-sections, careful account was taken of the 
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changing salinity of the water and diagrams were made to show the salinity at the 
points and times when the oxygen was determined. 

Work Done in Boston Harbor. During the course of the oxygen work done in 
1911, it became desirable to obtain knowledge of the distribution of oxygen in the 
harbor of Boston. The sewage of Boston and many towns in its vicinity is collected 
by a system of main drainage and discharged at three principal points remote from 
the closely built-up shores of the harbor. Information as to the amount of oxygen 
in Boston harbor was not available at this time. On August 17th the Commission 
sent its launch and analyst to Boston by way of Long Island Sound. About 100 
samples were taken at 36 locations between New York and Boston. The stay at 
Boston lasted from August 21st to September 18th. The number of samples collected 
and analyzed in Boston harbor was 401; they were collected from about 40 differ- 
ent points. The points included the water-front of the inner harbor and especially 
the neighborhood of the three sewer outfalls. 


CHAPTER VIII 


INTENSITY OF POLLUTION AS SHOWN BY ANALYSES FOR 
BACTERIA AND BY EXAMINATIONS OF DREDGINGS 


Bacterial Content of the Harbor Water. The average numbers of bacteria in the 
water during ebb and during flood tides were determined for the period from March 26 
to October 5, 1909, in the various sections of New York harbor, the number of analyses 
being 1,091. The average numbers at surface and at bottom during the same period in 
the various sections were determined from 835 of these analyses. The approximate loca- 
tions of the points at which the samples 
of water were taken are shown on [ig. 
18. On Plate D, opp. p. 265, are shown 
the averages of all samples taken at 
each location above the Narrows. 

In the Upper bay the average num- 
ber of bacteria during the ebb tide was 
18,800. During the flood tide there 
were 9,300 per cubic centimeter. The 
average number at the surface was 14,- 
600; at the bottom there were 10,300 
per cubic centimeter. The average 
number at all tides and at all depths 
was 12,500 per cubic centimeter. 

In the Hudson river, from its 
mouth to Spuyten Duyvil, the average 
number of bacteria during ebb tide was 
8,100, and during flood tide 5,100 per 
cubic centimeter. The average number 
for all tides and depths was 6,600 per 





cubic centimeter. Locations of Points from which Samples of Water 

In the Hudson river, from Spuy- were taken for Bacterial Analysis 
ten Duyvil to the upper end of Yonkers, the average number of bacteria during ebb 
tide was 5,200. During flood tide there were 4,700 per cubic centimeter. The average 
number at the surface was 6,300 and at the bottom 4,400 per cubic centimeter. The 
average number for all tides and all depths was 5,100 per cubic centimeter. 

In the East river, from the mouth to Hell Gate, the average number of bacteria dur- 
ing ebb tide was 6,700. During flood tide there were 5,600 per cubic centimeter. The 
average number at the surface was 7,700 and at the bottom 4,500 per cubic centimeter. 
The average number for all tides and all depths was 6,100 per cubic centimeter. 
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In the East river, from Hell Gate to the entrance of Long Island Sound at Throgs 
Neck, the average number of bacteria during ebb tide was 1,800. During flood tide 
there were 4,200 per cubic centimeter. During flood tide the current in this section of 
the harbor is assumed to run toward Long Island Sound and during ebb tide from the 
Sound toward Hell Gate. The average number of bacteria at the surface was 3,300 


and at the bottom 2,400 per cubic centimeter. The average number for all tides 


and all depths was 3,100 per cubic 
centimeter. 


ATLANTIC OCEAN Lon ISLAND SOUND LOWER N.Y. Bay ROCKAWAY [MLET 


In Long Island Sound the aver- 
age number of bacteria during ebb 
tide was 390. During flood tide the 


number was 250 per cubic centimeter. 


120 


EAST River 


The average number at the surface 
was 410 and at the bottom 190 per 
cubic centimeter. 


$000 


The average num- 
ber for all depths and all tides was 


310 per cubic centimeter. These aver- 


Huosow RIVER 


ages were based on a series of samples 
taken about every six miles from Ori- 
ent Point to Throgs Neck. 

In the Harlem river the average 
number of bacteria during ebb tide 
was 16,200. During flood tide there 





FIG. 19 


Relative Bacterial Pollution of the Water in 
Various Parts of New York Harbor. This Diagram 
is Based on 1127 Analyses 


during flood tide from the Hudson river toward the East river. 


at the surface was 22,800 and at the bottom 8,000 per cubic centimeter. 


were 15,000 per cubic centimeter. 
During ebb tide the currents in the 
Harlem river were from the East 
river toward the Hudson river, and 
The average number 


The average 


number for all tides and all depths was 15,600 per cubic centimeter. 


In the Arthur Kill the average number of bacteria during ebb tide was 7,300, and 


during flood tide, after the comparatively unpolluted water from Raritan bay had 


entered the Kill, 350 per cubic centimeter. 


5,500 and at the bottom 4,400 per cubic centimeter. 
and all depths was 5,000 per cubic centimeter. 


The average number at the surface was 


The average number for all tides 


The relative bacterial condition of the water in various parts of the harbor is 


shown graphically by Fig. 19. 
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Bacterial Pollution Greater at Surface than at Bottom. The belief, founded 
largely on the oxygen analyses, that the waters of the harbor are well mixed from top 
to bottom appears to be contradicted by the Commission’s analyses for numbers of bac- 
teria. It has repeatedly been found that there were more bacteria on the surface of 
the water than in the depths below. The difference is usually not great but it is note- 
worthy. It is not easy to understand why the bacteria are relatively so numerous 
near the surface if the water is in an active circulation. 

The explanation seems to be that the water at the surface continually receives 
large quantities of bacteria whereas the water below receives its bacteria chiefly from 
the water above it. The surface of the water doubtless receives bacteria from the air 
and from refuse which is swept overboard from ships and docks. At the surface of 
the water there is a considerable amount of solid, floating material which is in a more 
or less advanced stage of decomposition. Some of this material has come from the 
sewers, some has been swept overboard from vessels and lost from the piers and barges 
of the Street Cleaning Department. 

Analyses of Dredgings Made Prior to 1908. Prior to 1908 bacterial and chemical 
analyses had been made of deposits on the bottom of New York harbor, but the in- 
formation which these examinations furnished lacked definiteness as to the presence 
or absence of sewage matters. The work here described was undertaken in order to 
make this information more complete. 

About 700 samples of solid matter were examined by the Metropolitan Sewer- 
age Commission before 1908 for the number of bacteria which were contained, the 
results ranging from 7,500 to 26,000,000 bacteria per gram of dried material. In one 
case 400,000 bacteria were found in a sample close to another sample which contained 
19,000,000. Comparing one section with another, the bacteria in the material at the 
harbor bottom were numerous in the Upper bay and in that section immediately 
west of the Brooklyn shore, and it is to be noted that they were usually most numer- 
ous where the pollution was most intense. But it was impossible to say how many 
bacteria would have been present in the absence of sewage matters. 

Colon determinations to the number of 322 had been made of material from the 
bottom. In nearly all these cases this organism was found according to the pre- 
sumptive test, but this test is not conclusive, nor is the presence of colon bacilli to be 
looked upon as certain proof of the presence of sewage. There had been 566 samples 
of solid matter in the harbor bottom analyzed for loss on ignition. This test did 
little to make it plain whether the deposits were composed of sewage matters. No ex- 
amination had been made of mud from uncontaminated places. 

Microscopical Examination of Dredgings. The Commission decided to confine its 
method of examination chiefly to the microscope. The procedure adopted consisted of 
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two parts: (1) Observations of the color, odor and composition of the sample when col- 
lected; and (2) a search for débris which had probably come from sewage. 
The locations of the points where samples were taken are shown by Figs. 20 and 21. 
The microscopical examinations made, of which there were altogether 1,100, 
showed that a large part of the bottom of New York harbor was polluted with de- 





FIG. 20 FIG. 21 


Locations where Samples were taken for Bacterial Locations of Points from which Samples of Dredgings 
Analysis of Dredgings from the Bottom of New York were taken from the Bottom of New York Harbor for 
Harbor Microscopic Analysis 


posits of solid matter from sewage. The bottom of the Upper bay was generally pol- 
luted. Midstream in the Hudson and East rivers the bottom was fairly free from deposits 
containing sewage solids and was generally so hard that the samples could be obtained 
only with difficulty. The Lower bay was polluted in the principal ship channels. Foul 
deposits were found in the Kill van Kull and in the Newark bay, especially near Eliza- 
bethport and Newark. The deepest were found at the pierhead line off Elizabethport, 
Port Richmond, Hoboken and at the mouth of Gowanus Canal. Plates A, B and C, 
p- 223, show the results of examinations of solid matter from the harbor bottom. 
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The Degree of Cleanness which is Necessary and 
Sufficient for the Water 


CHAPTER I 


OPINION OF THE COMMISSION AS TO THE DEGREE OF CLEAN- 
NESS SUITABLE FOR THE WATERS 


To arrive at a decision as to the degree of cleanness suitable for the waters of New 
York harbor, it is necessary to consider what is required on the score of public health 
and decency. Risk of disease is of paramount importance, but it is not the only con- 
sideration. 

At the outset it must be understood that to improve the present polluted condition 
of the harbor public works will be required. Were it not for the expense involved, prac- 
tically all the sewage which is produced in the cities bordering on the harbor, could be 
carried to some distant point and there be purified or applied to agriculture or dis- 
charged into the sea. 

Were the harbor as clean as it could be made, it is doubtful if the water would be 
employed otherwise than as at present. The danger of accidental and direct pollution 
would make the taking of shellfish for food unsafe within the harbor limits. The 
benefit of bathing without danger of contracting disease can be obtained by the estab- 
lishment of bathing pools supplied with clean water and by suitably protecting the sea 
beaches. 

The harm done by excessive pollution of the harbor water is indisputable. Al- 
though experts differ with respect to the amount of sickness which is produced by 
sewage contaminated water, the Commission considers that there is considerable dan- 
ger in coming in contact with it, whether through bathing, fishing, the eating of shellfish 
or otherwise. Water which is black, greasy and effervescing with sewage, and in 
which plainly recognizable ingredients of sewage exist should not be tolerated in any 
part of the harbor. 

It is evident from the studies made by the Commission that large quantities of 
sewage can be assimilated by the waters of the harbor without risk of creating offensive 
conditions, and if the dangers which lie in bacterial impurities be disregarded, it will be 
possible to discharge large quantities of sewage from which the most objectionable 
matters have been removed, into these waters without injury and without excessive 


cost for public works. The Commission considers that in many parts of the city the 
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construction of disposal works which make use of the principles of screening and sedi- 
mentation in combination with outlets which will secure a prompt diffusion of the 
treated sewage in the water, is the remedy now required, and that these works should 
be so built as to form part of a more extensive and composite plan for the exclusion of 
sewage from the harbor if greater protection should be needed in the future. 

Upon the matter of the jurisdiction which should be exercised over the harbor, the 
Commission in its report of April 30, 1910, expressed the opinion, which it now re- 
iterates, that it would be desirable to establish by acts of the Legislatures of the States 
of New York and New Jersey, an interstate sewerage commission to protect the harbor 
waters. If this interstate action cannot be brought about, then the conservation of the 
harbor waters of the Metropolitan District of New York should be undertaken by a 
New York Commission. 

With regard to the degree of cleanness that should be maintained in the harbor 
waters, the Commission is of opinion that no single standard, such as the amount of 
dissolved oxygen present, would be practicable. As a result of much thought, many 
investigations and the best expert advice procurable, the Commission has adopted for 
its guidance the general standards of requirements stated below: 

1. Garbage, offal or solid matter recognizable as of sewage origin shall not be 
visible in any of the harbor waters. 

2. Marked discolorization or turbidity, due to sewage or trade wastes, efferves- 
cence, oily sleek, odor or deposits shall not occur except perhaps in the immediate 
vicinity of sewer outfalls, and then only to such an extent and in such places as may 
be permitted by the authority having jurisdiction over the sanitary condition of the 
harbor. 

3. The discharge of sewage shall not materially contribute to the formation of 
deposits injurious to navigation. 

4, Except in the immediate vicinity of docks and piers and sewer outfalls, the 
dissolved oxygen in the water shall not fall below 3.0 cubic centimeters per litre of 
water.* Near docks and piers there should always be sufficient oxygen in the water to 
prevent nuisance from odors. ; 

5. The quality of the water at points suitable for bathing and oyster culture 
should conform substantially as to bacterial purity to a drinking water standard. It 
is not practicable to maintain so high a standard in any part of the harbor north of 
the Narrows, or in the Arthur Kill. In the Lower bay and elsewhere bathing and the 
taking of shellfish cannot be considered free from danger of disease within a mile of a 
sewer outfall. 


*With 60 per cent. of sea water and 40 per cent. of land water and at the extreme summer temperature of 80 
degrees F., 3.0 cubic centimeters of oxygen per litre corresponds to 58 per cent. of saturation. 


CHAPTER II 


SUMMARY OF OPINIONS OF VARIOUS EXPERTS CONSULTED BY 
THE COMMISSION WITH RESPECT TO STANDARDS OF 
CLEANNESS FOR THE HARBOR 


In the summer of 1911, the Commission requested a number of sanitary experts to 
express opinions as to the degree of cleanness which was necessary and sufficient for 
the waters of New York harbor. 

The experts were selected from the professions of civil engineering, chemistry, 
biology and sanitary science. Each expert was given a list of questions to which he 
was asked to make reply. 

The experts were afforded facilities to inspect the harbor in order to become 
personally acquainted with the conditions created by the present method of dispos- 
ing of sewage and with the uses to which the harbor waters were put, and were fur- 
nished with the printed reports of the Commission. Following is a list of the persons 
employed : 

THE EXPERTS 

W. E. Apengy, D.Sc., F.I.C., formerly Curator and ex-Examiner in Chemistry 
of the Royal University, Dublin. Professor Adeney is one of the most eminent liv- 
ing authorities on the chemistry of sewage-polluted tidal waters. With Prof. Edmund 
A. Letts, he is the author of an exhaustive monograph on the digestion of sewage by 
harbor water, published as Appendix VI of the Fifth Report of the Royal Commis- 
sion on Sewage Disposal of Great Britain. 

Charles V. Chapin, M.D., Health Officer of Providence, R. I. Dr. Chapin is an 
authority on the transmission of communicable diseases. He is the author of well- 
known books of reference on Municipal Sanitation in the United States and Modes 
and Channels of Infection. 

Harrison P. Eddy, B.S., Member of the American Society of Civil Engineers, 
Consulting Engineer, Boston, Mass. Mr. Eddy has had much practical experience 
in the design, construction and management of sewerage and sewage disposal works 
for large cities. 

Desmond Fitzgerald, C.E., Past President of the. American Society of Civil En- 
gineers, Consulting Engineer, Boston, Mass. Mr. Fitzgerald has had wide experience 
in engineering and has been connected with sanitation work in Boston, Chicago, 
Manila and many other cities. He has made a special study of harbors in Europe 


and America. 


72 DEGREE OF CLEANNESS NECESSARY 


William P. Mason, C.E., M.D. Dr. Mason is Professor of Chemistry in the 
Rensselaer Polytechnic Institute of Troy, N. Y. He is an eminent sanitarian and 
the author of various treatises on sanitary subjects. 

William T. Sedgwick, Ph.D., Professor of Biology in the Massachusetts Insti- 
tute of Technology, Boston, Mass. Professor Sedgwick is a prominent sanitarian. 
He is the author of a treatise on Principles of Sanitary Science and the Public 
Health. 

FF’. Herbert Snow, C.E., Member of the American Society of Civil Engineers, 
Chief Engineer of the Pennsylvania State Department of Health. Mr. Snow has had 
wide experience in the sanitary disposal of sewage. 

C.-E. A. Winslow, B.S., M.A., Assistant Professor in the College of the City of 
New York and Curator of Public Health of the American Museum of Natural History. 
Professor Winslow has had much experience in sanitary investigations, particularly 
with reference to the purification of sewage. 

The Questions. The questions submitted to the experts were intended to elicit 
opinions concerning the degree of cleanness suitable for the harbor and on what con- 
siderations a standard of cleanness should be established. The questions follow: 

“J, Do you think it would be desirable and feasible to establish a standard of 
cleanness for the waters of New York harbor? 

“2. If a standard is established, should it be based solely on chemical analyses 
or would a mixed standard which would take into consideration the appearance of 
the water and perhaps its physical, chemical and bacterial condition be better? 

“3. Should a standard of cleanness rest upon the amount of sickness and death 
which can be shown to be produced by pollution or should the standard be based on 
what seems suitable and appropriate on the score of cleanness? 

“4, Should the waters be kept pure enough for bathing and, if so, where? 

“5. Should the waters be kept pure enough for oyster culture and, if so, in 
what parts of the harbor? 

“6. Should effervescence, marked discoloration, decided turbidity, oily sleek, 
floating solid sewage materials or deposits of sludge be permitted anywhere in the 
harbor and, if so, where and under what circumstances? 

“7 Should we establish one standard of cleanness for the whole harbor, or 
should there be different standards for different parts of the metropolitan district? 

“8. If a definite standard of cleanness is desirable, how should that standard 
be expressed? Please give us a draft of your opinion as to the proper wording? 

“9, Will the amount of dissolved oxygen in the waters of the harbor, expressed 


in a percentage of its saturation value, furnish a reliable index of the cleanness of the 
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water and, if so, what percentage should be adopted to secure each of the following 
results: 
“(a) That the waters of the harbor may not become offensive under any 
weather conditions. 
“(b) That the use of public baths, if judiciously located, may not be 
prejudicial to the health of those using them. 
“(c) That shellfish taken from the beds in present use may be eaten 
without danger to health. 
If the percentage of dissolved oxygen will not furnish a satisfactory standard, what 
standard would you suggest, and should it be based upon chemical analysis, or 


should it take into account chemical, physical and bacterial conditions?” 


Replies to the Questions. Ail the experts considered that it would be both desir- 
able and feasible to establish provisional standards of cleanness for the harbor. 
Some were in favor of one standard while others favored a number of standards. 
Dr. Adeney, Professor Sedgwick and Mr. Eddy preferred to consider such stand- 
ards as may be required in the light of restrictions against pollution rather than as 
degrees of purity. There was remarkable unanimity of opinion as to the importance of 
providing for a suitable state of cleanness apart from what was necessary simply on 
the score of health. 

Only Professor Adeney would base a standard solely on chemical analyses. The 
best and simplest chemical analysis was considered to be the amount of dissolved 
oxygen in the water, but no one was willing to accept this test as an all-sufficient 
criterion of the condition of the water. As Mr. Eddy expressed it, a standard based 
solely on the dissolved oxygen might prove satisfactory with respect to offensive 
odors, but it would give no indication of the existence of offensive floating matters 
or throw much light upon the danger to health from bathing and from eating shell- 
fish. Professor Winslow considered that the oxygen should be regarded as a reliable 
index of the cleanness of the water only when dealing with conditions of gross pollu- 
tion, and only then in conjunction with observations of the appearance and physical 
condition of the water. Professor Adeney thought it would be desirable to take ac- 


count of the ammoniacal nitrogen as well as the dissolved oxygen. 


Mr. Fitzgerald and Professor Mason advised a mixed standard which gave prom- 
inence to the physical condition of the water. Mr. Snow would not have a standard 
of cleanness based solely upon analyses of any kind. The experts were all of opinion 
that the standard of cleanness should not rest solely upon the effect of the polluted 
waters upon health. All laid | great emphasis upon the necessity for regulations which 


would keep the waters in a suitable condition on the score of cleanness. In their 
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opinion the sewage of the metropolitan district should be disposed of in such ways 
as not to offend the sense of decency nor depreciate the value of shore property, nor 
interfere with the use of the water for bathing where it was fitting that bathing 
should occur. Professor Sedgwick thought that bathing could never be wholly discon- 
tinued in the populous parts of the harbor and that the water should be kept clean 
enough to make bathing reasonably safe. 

So far as sickness is concerned, it was Dr. Chapin’s opinion that the present 
condition of the harbor was not a serious menace to health; but that was no reason 
why sewage should be permitted to defile the water. Strong reasons existed for keep- 
ing the harbor clean. There was a public demand for clean highways and clean 
waterways as well. To the occasional visitor to New York, it appeared that the limit 
of permissible pollution of its waterways had been reached. The waters were evi- 
dently heavily polluted with sewage. 

Professor Mason considered that the amount of disease and death directly pro- 
duced would not be a proper measure of the objectionable nature of the harbor’s con- 
dition. Conditions which offended the senses, and of the existence of which he saw 
abundant evidence, should also be taken carefully into account, for such conditions 
indirectly lead to disease. 

Mr. Fitzgerald pointed out that while many lives probably could be saved and 
much ill health alleviated by reducing the pollution, it was still more important to 
consider the question of a clean harbor from the standpoint of what was suitable 
and appropriate on the score of cleanness. It was a case where civilization demanded 
a remedy on the score of what was necessary for the comfort, happiness and welfare of 
the public. 

Bathing and Shellfish. There was a preponderance of opinion among the experts 
that it would not be practicable to keep the waters of the inner harbor clean enough 
to make bathing entirely safe, but it was held to be both feasible and desirable to 
maintain bathing places near the sea, and within easy reach by the public, in satis- 
factory condition. Because some bathing was likely to occur in the populous parts 
of the harbor in spite of any restrictions which might be made, and because the shores 
were certain to be crowded with human beings engaged in gainful occupations or seek- 
ing the water-fronts for relaxation and fresh air, Professor Sedgwick and others 
thought the water along the shore ought to be kept as clean as practicable. 

In Mr. Eddy’s opinion, it seemed probable that if the open waters of the harbor 
were maintained as clean as the requirements of business, pleasure and recreation de- 
manded, there would be little danger to the public health, provided bathing and the 
taking of shellfish for food were restricted or prohibited. Dr. Adeney did not think 
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there was great danger in bathing, provided analyses showed that the water contained 
plenty of oxygen, was comparatively free from ammonia and there was absence of 
visible sewage matters. Dr. Chapin did not consider that there was great danger of 
sickness from bathing in polluted water, provided the sewage was discharged at a 
considerable distance from the bathing places. On the other hand, Mr. Eddy 
found it impossible to avoid the conclusion that considerable sickness was produced 
by bathing in the polluted harbor of New York. All thought it unnecessary that the 
waters of the inner harbor should be kept pure enough for bathing, if suitable bath- 
ing places, such as Coney Island and Rockaway, could be maintained in satisfactory 
condition. Professor Sedgwick would have such bathing places as Coney Island kept 
in scrupulously clean condition. Mr. Fitzgerald did not think it practicable to make 
bathing in the waters of the inner harbor safe against disease, and regarded this as an 
unreasonably high standard of cleanness to seek to maintain. Dr. Mason considered 
that it would not be possible to keep the water in any part of Upper New York bay 
clean enough for bathing and thought that bathing establishments on the water front 
of Manhattan and Brooklyn were a menace to public health. The very presence of 
these places, Dr. Mason pointed out, was a guarantee by the City authorities of the 
safe character of the water. Professor Winslow expressed the opinion that the waters 
_ of the inner harbor should be abandoned for bathing and shellfish culture. The waters 
of the Lower bay could, he thought, be kept clean enough for bathing and the cultiva- 
tion of shellfish and should be maintained in that condition. 

All the experts considered it impracticable to keep the waters in the inner part of 
New York harbor pure enough for oyster culture, but, with care, it seemed to some to 
be possible adequately to protect oyster grounds near the sea. The value of the oyster 
industry did not appear to Mr. Eddy to be of sufficient consequence to warrant the 
construction of the expensive works which would be necessary to insure to the waters 
of the inner harbor a sufficient degree of purity to warrant oysters being taken from 
them. Professor Sedgwick did not consider the oyster business to be of enough im- 
portance to require any special degree of purity for the waters. The danger of pollu- 
tion from passing ships was so great as to forbid the culture of shellfish in New York 
harbor. Mr. Fitzgerald felt that shellfish should be protected against sewage in areas 
which were remote from centers of human activities, if this protection could be made 
genuinely effectual. . 

Mr. Snow would not permit oysters to be cultivated anywhere within the metro- 
politan district except under strict supervision and control, and Professor Winslow 
admitted that it might ultimately be necessary to sacrifice all oyster beds within the 


metropolitan district. 
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Visible Pollution. All the experts held the opinion that, while visible evidence 
of sewage was practically unavoidable near sewer outfalls, large sewage solids should 
not be present anywhere in the harbor except perhaps to a limited extent from the 
shipping. A small amount of oily sleek was permissible, but sludge and the escape of 
putrefying gases should be prevented. Dr. Adeney believed that sewage solids, either 
floating or deposited, should certainly not be permitted anywhere except from 
boats, but that some discoloration and turbidity might be allowed in the vicinity 
of suitably situated outfalls. Mr. Eddy considered that turbidity and discolora- 
tion might be tolerated over relatively small areas in the immediate vicinity of prop- 
erly located sewer outfalls, and oily sleek be allowed, provided it consisted simply 
of very thin films of oil in isolated and relatively small areas. Mr. Fitzgerald would 
not permit sewage to be visible at the points of sewage outfall or elsewhere, and con- 
sidered that the sewage should be purified or discharged into deep water under cir- 
cumstances which would prevent its appearance from the shores, docks and other 
places where it might prove offensive. The water should not be allowed to become so 
polluted es to be blackened. Deposits of putrefying sludge should not be permitted 
to occur along the docks. 

In Dr. Mason’s opinion, the presence of oily sleek was not objectionable since he 
did not consider it unsightly and an infinitesimal amount of oily matter might pro- 
duce it. He considered that it would be impossible to keep the water free from dis- 
coloration and turbidity, on account of the natural silt which the Hudson river 
carried down from the northern part of the state. Floating solid sewage material 
should not occur. Conditions which were disagreeable or disgusting either to the 
sight or smell of the average citizen using the waters for rowing, sailing or similar 
pleasure purposes, Professor Sedgwick thought, should not be permitted. 

Mr. Snow felt that the visible evidences of sewage were so objectionable, and al- 
ready existed to such an extent, that immediate steps should be taken to construct 
a system of main drainage and sewage disposal. This view was also held by Dr. 
Chapin and others. Mr. Fitzgerald expressed the opinion that no time should be 
lost in determining upon, and beginning, this work, so that the pollution of the har- 
bor might be reduced rather than increased, a result which he considered inevitable 
if wise action was not soon begun. 

Suitable Standards. Most of the experts favored the establishment of some stand- 
ard of cleanness, or, better, a limit of pollution for the water. Two favored a single 
standard as the ultimate limit of impurity to be permitted anywhere. Another 


thought that the standard should rest not upon the quality of the water which was 
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desirable, but upon the degree to which it was practicable to purify the sewage 
before discharging it into the water. 

Mr. Eddy was of opinion that one standard for the whole harbor would be best. 
He believed that attempts to formulate different standards to meet the conditions in 
different portions of the harbor would lead to great complexity and would be of little 
practical value because of the constantly changing character of each locality. It 
seemed to him more practicable to fix upon a single standard which should represent 
the worst condition which was permissible at any point. 

Professor Sedgwick would have various restrictions adopted which might be 
termed standards, although he thought they should be regarded as provisional and 
temporary and not rigid or inflexible. Mr. Fitzgerald thought it would be impossible 
to establish one standard of cleanness for all parts of the harbor, for in some places 
such a standard could never be attained. Different standards of cleanness for dif- 
ferent regions would be better. Professor Winslow would have different standards 
for different parts of the harbor. His idea was that certain areas must necessarily 
be so polluted as to be unsuitable for bathing and shellfish and that these should be 
given over to the purposes of sewage digestion, subject to such proper regulation that 
offensive sights and smells should be avoided, while other regions should be maintained 
in a condition suitable for bathing and shellfish culture. 

All agreed that suitable standards of cleanness for the harbor would take full 
account of the degree of purity necessary on the score of cleanness alone and provide 
against the presence of solid matters readily recognizable as of sewage origin, the 
existence of gas, the production of sludge and an excessive amount of turbidity pro- 
duced by sewage. 

So far as the permissible draught upon the oxygen was concerned, there was no 
unanimity of opinion. All who expressed themselves upon this point considered that 
a deficiency of 50 per cent. indicated serious conditions. Mr. Fitzgerald’s idea was 
that the sewage should not reduce the percentage of dissolved oxygen anywhere be- 
low 50 per cent. In the neighborhood of permanent or comparatively permanent beds 
for the cultivation of shellfish, the standard should insure bacterial purity. In the 
vicinity of bathing places, the water should not only be of a high standard bacterially, 
but should also be free from floating garbage, should have a large amount of dis- 
solved oxygen and should be chemically near the normal condition of pure salt 
water or water of the normal salinity due to its position. In the neighborhood of 
docks and thickly populated shores, it might be sufficient to provide a physical 
standard of purity. 


Professor Mason was not prepared to suggest a definite amount of oxygen as 
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the most suitable to seek to maintain, although he believed 70 per cent. was an unduly 
severe measure by which to be guided. He considered that the physical appearance 
of the water, more complete chemical analyses than determinations of dissolved oxy- 
gen and bacterial examinations should be included in the standard of cleanness. 

For the more polluted parts of the harbor, Professor Winslow suggested that the 
dissolved oxygen should be at no time and at no place allowed to fall below 50 per 
cent. of its saturation value. No effervescence, marked discoloration, decided tur- 
bidity, oily sleek, floating solid sewage materials, deposits of sludge, or other condi- 
tions offensive to sight and smell, should be permitted in any part of the harbor. For 
the less polluted regions, the outer bay, for example, the standard should be primarily 
sanitary and should rest upon bacterial rather than chemical data. 

In Mr. Eddy’s opinion, the waters should not contain floating sewage matters 
which were readily recognizable as such. Grease, oil and tar should not be discharged 
in quantities sufficient to cause them to accumulate on beaches, sea-walls, piers and 
boats. The suspended matter of sewage should not be present to an extent which would 
be recognizable to persons in the parks, upon the recreation piers or upon the water 
itself, except in the immediate vicinity of sewer outfalls. It should not form sludge 
banks which would require dredging or, by the formation of gas would give to the 
waters the appearance of effervescence. Organic matter should not make such a de- 
mand upon the water as to exhaust the supply of dissolved oxygen to a point below 
3 cubic centimeters per liter of water, at any place during any week in warm weather. 

Dr. Adeney would establish a higher standard of purity than any of the experts 
mentioned, so far as oxygen was concerned. He would not permit the oxygen to be 
exhausted below 60 or 70 per cent. of saturation, at low tide under calm weather 
conditions and at any point within 200 yards of a point of sewage discharge, either 
at the surface or at any depth below it. Before discharge, the sewage should be freed, 
as far as possible, of solid matters by means of mechanical subsidence, or, in the 
case of unfavorably situated outfalls which it would be difficult or impossible to re- 
move, by chemical precipitation. In Professor Adeney’s opinion, such a require- 
ment would insure proper protection to the harbor without undue hardship upon the 
taxpayers. The water beyond the neighborhood of the sewer outfalls would, in all 
probability, show no appreciable deficiency in dissolved oxygen, not even when the 
volume of sewage to be disposed of became largely increased with the increase of 
population. 

A glance at the reports shows that all the experts thought the harbor ‘should be 
kept in very clean condition. Strong language was used by men noted for conserva- 


tism, to express their sense of the unsuitability of allowing the present conditions of 
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pollution to continue. The restrictions suggested were to prevent intolerable condi- 
tions, not to establish an ideal. The future was certain to be more exacting. Professor 
Sedgwick said in a letter accompanying his report: 

“I wish that it might be possible for your honorable Board to convince 
the people of Metropolitan New York, as I am convinced, that no investment, 
however great, would be too large to secure the complete and perpetual con- 
servation of these waters for purposes of health, of pleasure and of agreeable 
and attractive commerce. Nor is this condition merely an iridescent dream. 
A sum such as is already set apart for clean, pure drinking water for the 
Metropolis would go far toward making this a reality; and I hope you will 
understand that while in answering your questions, I have tried to tell the 
truth as to the possibility of the disposal of the sewage into the adjacent 
waters without the creation of an intolerable nuisance, I am of opinion that 
any such disposal should be regarded as merely provisional and temporary; 
the ultimate solution of the problem before you being the complete and total 


removal of all sewage and other polluting materials from the harbor waters.” 


CHAPTER III 


REPORTS OF THE EXPERTS CONSULTED BY THE COMMISSION 
WITH RESPECT TO STANDARDS OF CLEANNESS 
FOR THE HARBOR 


SECTION 1. 
REPORT OF W. E. ADENEY 


I. MetrHop EMPLOYED BY THE METROPOLITAN SEWERAGE COMMISSION OF NEW YORK 
FOR THE DETERMINATION OF DISSOLVED OXYGEN IN THE NEW YORK HARBOR 
WATERS. 


The Metropolitan Sewerage Commission have adopted the ferrous sulphate 
method for the determination of dissolved oxygen in the waters of New York harbor; 
employing the form of apparatus devised by Professor Letts and Mr. Blake for use 
with the method; but introducing some important changes in the chemical re-agents 
required, whereby the manipulations involved in carrying out the method have been 
simplified, and the skill, time and labor required in making determinations of dissolved 
oxygen in tidal waters have been reduced to a minimum. 

The changes referred to consist of the substitution of a solution of carbonate of 
soda for ammonia in the precipitation of the oxygen-absorbing ferrous compound, and 
the use of potassium permanganate instead of potassium bichromate for the neces- 
sary titrations, with attendant simplifications in manipulation. 

The accuracy of the method, as carried out by the Commission, has been inde- 
pendently tested by a number of chemists in America against the absolute eudio- 
metric method, and concordant results have been obtained by them. 

The writer himself had opportunities of observing the method, as worked by the 
officers of the Commission, during his inspection of New York harbor in October, 1911; 
and he has formed the opinion that the method, as carried out by the Commission, 
yields accurate and reliable results. 

Furthermore, owing to the extreme simplicity of the manipulations involved in 
the carrying out of the Commission’s modification of the method, it can be operated 
in small boats in stormy weather, when it would be practically impossible to employ 
the modification of Letts and Blake, in which bichromate is used for titration, or 
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any other method. For the same reason, a given observer could make by its means a 
greater number of determinations in a given time than by any other known method; 
a consideration of very great importance in carrying out extended investigations of 


tidal waters for the purpose of ascertaining their conditions as regards pollution. 


Il. THe RATE OF RE-AERATION OF POLLUTED INSHORE TIDAL WATERS. 


Amongst the known conditions, which affect the rate of re-aeration of large 
volumes of polluted inshore tidal waters, that is to say, of sea water mixed with pol- 
luted fresh water, there are three of fundamental importance—(1) the area of water 
exposed to the air; (2) the temperature of the water; and (38) the humidity of the 
atmosphere. 

When the surface of a tidal water remains calm and wnbroken, either by wind 
or by water currents, and when the atmosphere is calm and saturated with moisture, 
the rate of re-aeration will be practically at zero. 

As these conditions change, re-aeration will begin to become appreciable, and the 
rate will reach the maximum when the surface of the water is broken to the maxi- 
mum extent by the force of the wind and tidal currents, and when the temperature 
of the water and the humidity of the air are such as to cause a maximum evapora- 
tion from the exposed surface of the tidal water. The rate of re-aeration must 
therefore be an extremely variable quantity from day to day, and even from hour to 
hour. 

The dependence of the rate of re-aeration upon the area of water exposed to the 
air is obvious, and the effect of the wind and tidal currents, in so far as they may 
tend to increase the area of exposed surface, and to cause a mixing of those waters 
which have been exposed to the atmosphere with the mass of water below the exposed 
surface, will also be readily recognized as factors of practical importance. 

Circulating currents from the exposed surface downwards, arising from thermal 
changes, must also be included amongst the conditions which may affect the rate of 
re-aeration. 

The effect of evaporation from the exposed surfaces of large volumes of inshore 
tidal waters has not hitherto been generally recognized. But as evaporation occurs, 
the layer of water exposed to the air becomes concentrated, and sinks, or “streams,” 
to adopt the expression suggested by Huefner, downwards, and carries with it a 
charge of dissolved oxygen, and thereby effects the re-aeration of the water below 
the surface, when the dissolved oxygen therein has been exhausted by sewage pollution. 

Colonel Black and Professor Phelps have however denied, in a recent report pre- 


sented to the Board of Estimate and Apportionment upon the Discharge of Sewage 
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into the New York harbor, that evaporation exercises any effect upon the re-aeration 
of inshore tidal waters. 

They hold that the effects of evaporation may certainly be ignored in the case of 
inshore waters, since their surface layers are generally fresher, and therefore less dense 
than the deeper layers; and they have assumed, without, it may be added, any experi- 
mental evidence, that the rate of re-aeration of a quiescent body of polluted tidal water 
strictly follows Fick’s law of diffusion. | 

Careful consideration of these two assumptions will serve to show, however, that 
neither has any real foundation in fact. 

With regard to the first, it may be pointed out that liquid sewage matters are 
borne by fresh water, and that, consequently, when the physical conditions of a tidal 
water, into which such matters drain, are favorable to the accumulation of fresh 
waters along its surface layers, the liquid sewage matters will also gather there; and 
under these circumstances the heavy sea water below the fresher and lighter surface 
layers will remain practically unpolluted, unless its bed be polluted with solid sewage 
matters. Consequently, exhaustion of the dissolved oxygen in the tidal waters by the 
sewage matters will be limited to that contained in the surface layers. The question, 
therefore, of re-aeration need only be considered in reference to the surface layers, 
when the drainage of sewage matters into the tidal waters is under proper control, 
and their re-aeration will be effected in the various ways above enumerated, but chiefly 
by downward “streaming” from the exposed surface of air-saturated and relatively 
denser liquid, as above indicated. 

The description by the writer of the estuary of the River Liffey, County Dublin, 
Ireland, which will be found in Appendix VI to the Fifth Report of the Royal Com- 
mission on Sewage Disposal, may be referred to as affording an excellent illustration 
of a tidal water, the physical circumstances of which favor an accumulation of fresh 
water, including liquid sewage matters, along its surface-layers. 

The phenomena of “streaming” will be fully considered later on. 

With regard to the second of the above assumptions, the writer desires to point 
out that Messrs. Black and Phelps have made no experimental investigation whatever 
with sea water, and that they have no experimental evidence to advance in support 
of the statement, which they make on p. 52 of their Report, which runs as follows: 
“Therefore there is no apparent reason to believe that the re-aeration of salt water 
follows any other laws than those which we have determined mathematically and ex: 
perimentally for fresh water.” 

Messrs. Black and Phelps have put forward a working formula for calculating 


the rate of re-aeration in fresh waters, which, as already stated, they regard as ap- 
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plicable to sea water, and which they state is expressed in terms of time, depth, the 
diffusion co-efficient, and the initial dissolved oxygen value. The diffusion co-efficient 
has been determined by a method and apparatus especially designed by them. But 
on turning to the description of the method given on p. 93, it will be found that the 
values resulting from its employment bear no resemblance, and no relationship, to 
the diffusion co-efficient of dissolved oxygen in water, and as determined by Huefner 
(Ann. Phys. Chem. II, Vol. 60, pp. 134-168). 

Thus the water employed for an observation is boiled in a glass flask with “iron- 
excelsior,”’ and it afterwards is retained in the flask over night. The water, therefore, 
even if distilled to start with, cannot be regarded as such, when it is exposed to the 
air for a diffusion co-efficient test, since it must by that time have dissolved appre- 
ciable quantities of mineral matter from the glass, and possibly also from the iron. 

But the method is open to much more sericus objection—the rubber stopper em- 
ployed for closing the tube is made “wet with a very dilute caustic solution to assist 
the sliding” (p. 93). In this way a further quantity of soluble mineral matter is 
taken up by the water. This latter source of soluble matter must be regarded as serious, 
since the volume of water employed in the experiment is very small, not as much 
as 10 cc., especially when compared with the area of glass surface over which the 
rubber stopper after being wetted with the caustic solution has to be drawn. 

Thus the water to be exposed to the air for the determination of the diffusion co- 
efficient of oxygen must be regarded as holding decided quantities of mineral matter 
in solution. Consequently, if any evaporation occurs, as it must freely do from the 
exposed surface of the water during the experiment, a denser layer of water will be 
formed over the exposed surface, with attendant downward “streaming” of dissolved 
oxygen, at a rate depending upon the temperature of the water bath, in which the 
experimental tube is kept, and the dryness of the air. 

There can be no doubt, in the opinion of the writer, that this affords the explan- 
ation of the increased values which Black and Phelps have obtained, and which they 
have recorded on p. 44, for increasing temperatures of the water bath from 5° C. to 


25° C.; they are as follows, expressed in per cent. of saturation: 


Dame teen ae eM fe RLS, 0.65 
Lies ee meee eet, SLeP 0.75 
Thon CUE Me eae Dh ee soe. 1.00 
CeEg Gta Gctee 2 egy aera Mea 148 
S56 o iro OR pete eee we aslo ees 2.43 


That the results obtained by these observers do not represent the true co-efficient 


of diffusion of oxygen in water becomes evident on carefully examining them. 
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Black and Phelps admit themselves that their results were attended with great un- 
certainty. They refer to them, on p. 94, thus: “the values are somewhat scattering, 
and a closer analysis indicates that some unknown factor is involved. Exceedingly 
concordant results are readily obtained upon one day, while upon the following day 
another group of concordant results will be obtained, differing from the first. Baro- 
metric corrections were later applied without relieving the situation.” 

After this admission by the observers themselves, it is unnecessary further to labor 
the point that the values adopted by them for the diffusion co-efficient of dissolved 
oxygen in water have been arbitrarily selected, and have no resemblance nor rela- 
tionship to the true co-efficient of diffusion of oxygen in water; and that, conse- 
quently, their proposed formula for calculating the rate of re-aeration of large 
volumes of polluted tidal water is valueless, and must lead to seriously misleading 
results. 

To return to the consideration of the phenomena of “streaming,” the writer has 
found, as a result of a considerable number of direct experiments on the rate of re- 
aeration of sea and of fresh waters with 6-foot columns of de-aerated sea water, and 
of de-aerated distilled water, that the rate of re-aeration of polluted tidal waters may 
be affected by two forms of downward transmission, or “streaming,” of dissolved 
oxygen from the exposed surface, which in magnitude far surpass that due to true 
diffusion according to Fick’s law, and which, or one of which at least, may exercise 
an influence sufficient in magnitude to be of importance in connection with the prac- 
tical question of the protection of tidal waters from over-pollution by sewage matters. 

The term “streaming” may be applied to these forms of downward transmission 
of dissolved air, to distinguish them from the transmission caused by true diffusion. 

It is not difficult experimentally to determine the behavior and magnitude of these 
two forms of “streaming” under a particular set of conditions in the laboratory. 

Thus, for each of the following experiments, except the first two, three tubes, 
each 6 feet long and 0.75-inch bore, were filled with de-aerated sea water; the tubes 
were closed each with a cork fitted with an inlet and outlet tube, and were connected 
together in series so as to allow the same current of air to be drawn continuously 
through the surface layer, down to a depth of 2 to 8 inches, of first one tube, then 
another and finally the third. 

Similar experiments were made with distilled water. 

During an experiment the tubes were placed in a cold water jacket, so that their 
contents from the bottom to about a foot from the top could be kept at distinctly 
lower temperatures than the surface layers. This was done to prevent the formation 


of convection currents in the experimental columns of water. 
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EXPERIMENTS WITH SEA WATER. 





Degree of Aeration, in Percentages of Saturation 


Taeation of Uppermost Layer Middle Layer Bottommost Layer 
No Experiment Temp, ©. 
: xD Columns Columns Columns 

1 2 3 1 2 3 1 2 3 

ly dias eee 20 hours 18.2 80 ae ee * is ae 44 we 
DTN ee fasta’ 25 hours 19.5 86 ee +3 Ae a re 70 et 
BRN iH arslon-cen 5 Araneae 48 hours 10.0 86 72 69 53 0 0 52 0 0 
CM eit Oe oh ate ae 48 hours 13.5 78 47 47 65 0 0 64 0 0 





Notse.—The air currents were filtered through glass wool in the case of experiments 3, 4 and 5; they were un- 
filtered in 1, 2 and 6. 


On referring to the experiments with sea water, it will be seen that when, as in 
the case of the first columns of each of the experiments, Nos. 3 and 4, the air current 
was dry, and evaporation from their exposed surfaces could freely occur, the rate 
of “streaming” of dissolved air from the surface layer to the bottom was remarkably 
uniform and comparatively rapid. Thus the air content of the bottom layers of 
the first columns in Nos. 3 and 4 was nearly equal to that of the middle portions of 
the same columns, respectively; it was 58 and 52 per cent. of saturation in No. 3, 
and 65 and 64 per cent. in No. 4, respectively. 

In the case, however, of the second and third columns in each experiment, no sign 
of re-aeration is indicated by the results recorded. The only apparent explanation of 
this is that the current of air, employed to keep the surface layers of the columns in 
question continuously broken, could not cause any evaporation therefrom because 
they had been saturated during their passage through the respective first columns. 
It may be noted that the results obtained with these columns conclusively prove that 
re-aeration by diffusion according to Fick’s law cannot take place to a sufficient ex- 
tent to be of any practical importance in polluted tidal waters. 

Incidentally it may be pointed out that very different results would be obtained 
if the quantity of oxygen, which should be found, according to the proposition of 
Black and Phelps, at the bottom of each of the columns of sea water in experiments 
3 and 4, were calculated out by means of their suggested formula. The quantity 
would be the same for each column, viz., about 6 per cent. of saturation, if the surface 
layer of each column had been preserved unbroken during the experiment, and pre- 


sumably more under the condition of the broken surfaces of these experiments—very 
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different, it will be observed, from the quantities actually found by experiment, which 
were 52 and 64 per cent. of saturation in the case of each initial column, from the ex- 
posed surface of which evaporation could freely occur; and 0.0 in the case of the other 
columns, from the exposed surfaces of which evaporation could not occur. Thus, 
whether evaporation can or cannot occur, Black and Phelps’ proposed formula yields 
seriously misleading results. 

As these experiments directly prove, the rate of diffusion of dissolved oxygen in 
water is so slow that it cannot possibly affect the problem of the rate of re-aeration, 
so far as the question of supply of oxygen available to large volumes of tidal water for 
the purpose of digesting and satisfactorily disposing of sewage matters, which may be 
discharged into them, is concerned. 

The results obtained from the experiments with the columns of distilled water 
were, it will be seen from the above table, quite different in character and magnitude 
from those obtained with the sea water columns. They show that “streaming” took 
place in each of the three tubes, but more markedly with unfiltered than with filtered air. 

A tendency for the dissolved air to remain concentrated in the upper portions of 
each column is also indicated. 

The results of these experiments illustrate the second form of “streaming” above 
referred to. It is evidently not due, at least that which is shown by the second and 
third columns in each experiment, to evaporation at the exposed surface, but to some 
ther cause—possibly to the formation, as suggested by Huefner in his paper on the 
diffusion co-efficient of gases in water, of layers of increased density, due to the dis- 
solved air, at the exposed surface, or possibly to some other cause as yet unrecognized. 

It is important for practical purposes to note that this latter form of “stream- 
ing” takes place much more slowly than does the form due to evaporation. It is, 
however, much more rapid than true diffusion according to Fick’s law, and must con- 
sequently be regarded as a more important factor in the question of the rate of re- 
aeration of polluted tidal waters. 

The writer has, it may be added, confirmed the general character of the results 
of the above experiments by several others. 

The precise effect which evaporation from the surface of a polluted tidal water 
exercises on the rate of re-aeration of the mass of water below the surface is not diffi- 
cult to understand. 

As evaporation proceeds, the surface layer, consisting as it does of a solution of 
sodium chloride and of other salts, becomes concentrated, and “streams” vertically 
downwards, carrying with it the atmospheric gases, which it dissolved when ex- 


posed to the air. 
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The writer has further found from experiments, specially devised for the pur- 
pose, that the “streams” of the concentrated and air-saturated layers, from the ex- 
posed surfaces of columns of de-aerated sea water, passed vertically downwards to 
the bottom without suffering any marked loss of dissolved air by lateral diffusion. 

This explains the fact, shown by the above experiments with sea water, that the 
re-aeration of the de-aerated columns of sea water proceeded practically at the 
same rate throughout their whole length—the lower half of the columns being re- 
aerated almost as quickly as the upper halves. It follows from this that the rate of 
re-aeration of a polluted tidal water, if approximately uniform in density, will ap- 
proximately vary inversely as its depth. 

In this way sea water exhibits another important advantage over distilled water, 
so far as the question of re-aeration is concerned. 

Bearing in mind the foregoing prefatory remarks, the question of the rate at 
which the re-aeration of a given polluted tidal water may be expected to proceed 
under, say, average weather conditions, at different seasons of the year, may be use- 
fully considered. 

The known important factors, which may be regarded as normally affecting the 
question, have been shown above to be: area surface exposed to the air (depend- 
ing upon the state of the wind and the flow of the water), the temperature of the 
water, the humidity of the air, and the uniformity, or otherwise, in density of the 
water in a vertical direction downwards. 

It is quite evident that under their combined influence the rate may vary prac- 
tically from zero to a value of such magnitude as to be of great practical importance 
especially during summer season. 

It need scarcely be pointed out, however, that a good deal of work has yet to be car- 
ried out, both in the laboratory and on the open water, before a definite value can be 
put to the extreme rate at which re-aeration under the most favorable conditions 
would occur, or even to the average rate—both would certainly vary with different 
classes of inshore waters. 

But it is fair to conclude from the laboratory experiments that have been made 
that the rate of re-aeration, under normal conditions, of a given class of tidal waters 
would always be of practical importance in the consideration of the question of the 
maximum power that a particular water of the class might possess for the disposal 
and digestion of sewage matters within limits of safety to public health and fish life. 

The experiments recorded in the above table show, for instance, that when the 
surface layers of de-aerated sea water columns, 6 feet deep, were kept continuously 


broken by a current of air, the re-aeration proceeded uniformly down the whole depth 
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of the column at a rate amounting to 50 per cent. of saturation in the case of one 
experiment, and to 64 per cent. in the case of the other, in 48 hours; or at the rate 
of 0.067 cc., and 0.077 cc., oxygen per litre of water, respectively, per hour. And in 
the opinion of the writer it may be concluded from these experiments, and from 


others that he has made, that the rate will approximately vary inversely as the depth. 


These columns were, it must be noted, uniform in composition, but not quite so 
in density, since the upper portion of each was kept at 3 to 4° C. higher than the 
lower portions; that is to say, the lower portions of each column were slightly 
denser than the surface layer. On the whole it may be taken that the results ob- 
tained from the experiments with these columns probably indicate about maximum 
rates of re-aeration which may occur in inshore waters. 

As regards the humidity of the air, or the actual extent of evaporation which 


took place during these experiments, neither was noted 


Another experiment with de-aerated sea water, which was carefully designed and 
carried out to exclude all danger of movement in the water except that due to 
“streaming,” showed a rate of re-aeration, practically uniform to depth of 12 feet, 
amounting to 51 per cent. of saturation in 48 hours; when the air current in this 
experiment was dried by passing it through concentrated sulphuric acid. The tem- 
perature of the surface layer of the column at the conclusion of the experiment was 
GOPoC! 

The rate of re-aeration of a polluted tidal water by “streaming,” resulting from 
evaporation, would no doubt be retarded if the surface layer were much fresher 
than the deeper layers, but it would not be stopped altogether, as assumed by Black 
and Phelps, at least in the case of the waters of New York harbor, where the differ- 
ence between the surface and bottom layers, in their fresh water content, rarely 
exceeds 12 per cent. and generally does not amount to more than 6 per cent. (see 
Section III). . 

The writer has found as a matter of fact that “streaming” takes place freely in 
columns of sea water in which the upper portions have been fresher than the lower 
portions, when in fact the upper portion has had as much as 20 per cent. fresh water 
mixed with it. 

In connection with this point, the writer would like to point out that the aera- 
tion of the deeper portions of a tidal water ought not, for reasons which will be 
explained in Section III, to be allowed appreciably to be affected by sewage matters. 
If they are, it usually is caused by a fouled bed, and this should not be allowed to 


occur under any circumstances. 
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Ill. THe PermMissisLte Limit or EXHAUSTION OF THE DISSOLVED OXYGEN IN THE 

Waters or New YorK HARgor. 

The question of the permissible limits of exhaustion, by sewage matters, of the 
dissolved oxygen in the waters, generally, of New York harbor, or locally, in any 
particular portion of them, largely depends upon the extent to which the configura- 
tion of the harbor, and volume and rate of flow of its tidal currents, including land 
water, naturally favor the satisfactory disposal of the sewage matters, which are be- 
ing discharged into it, whether by transport with its ebbing currents to the open 
waters beyond it, or by direct, or indirect, oxidation by means of the oxygen dis- 
solved in its waters. 

The data necessary for the discussion of this latter question have been carefully 
investigated and collected together by the Metropolitan Sewerage Commission, and 
have been published by that body in its Report of April 30, 1910, and it will be first 
considered. . 

New York harbor, for the purpose of the discussion of the latter question, may 
be regarded as consisting of a central basin, viz., the Upper Bay, with the East river, 
the Hudson river, Kill van Kull and the Narrows acting as inlet and outlet channels 
for land and tidal waters. 

The areas, average depths and volumes of the waters lying below the level of 
mean low water in the different divisions of the harbor, and the average tide ranges, 
are given in the Commission’s Report, p. 156, as follows: 


TABLE III 
Lenetus, DEPTHS, AREAS AND VOLUMES OF WATER, AND TIDAL RANGES. 














Length Area Average | Volume* Average 
Division of Harbor in Square Depth below Oa. F 
Miles Miles Feet M. L. W. Range 
Feet 
EE I ok AC Stic Su ve Dba ene ge ue ow wre | 6.5 20.74 22.4 12970 4.4 
Hudson river, Battery to Mt. St. Vincent.............. 16.0 14,49 30.7 12330 4.2 
East river, Battery to East 88th street................ 20.0 3.31 29.2 2700 4.7 
East river, East 88th street to Old Ferry Point......... 6.5 8.98 22.3 5590 6.2 
Kast river, Old Ferry Point to Throgs Neck............ 2.25 2.51 41.0 2870 qak 
RAE IMEEM Faavc 10) 5 ohn 6, 4 a-c.ajd pds, betel Ges mw eK 8.0 0.497 13.67 187.7} 5.3 
Pe PRMLAVOMET YS tifa cicnls dia és ects Lown se Ree Fld bs 5.0 8.35 6.6 1542 4.6 
ET EMES TIED Mere oc occa iss 5 Giada lov de, wel tee Rigen eis oa 4.5 1.12 23.4 728 4.8 
JOE Tg a pa eg cs Ce aes OE 15.0 4.93 12.6 1735 5.4 
OPAL ALOL BULTACE: fone sw eae csc oe dean 2s 64.92 
Total volume of water below mean low water... .. 40652 .7 











*In millions of cubic feet. **No great difference occurs in the range of Spring and Neap Tides. 
tEditorial Note by Commission. These figures, taken from an early report of the Commission, are in error, 
but they do not materially affect Dr. Adeney’s opinions. 


90 DEGREE OF CLEANNESS NECESSARY 
The volumes of flow, in millions of cubic feet, in the different divisions of the 


harbor, per lunar hour, are given in the same Report, p. 178, as follows: 


TABLE IV 


VOLUMES OF FLOW IN MILLIONS OF CuBIC FEET PER LUNAR HouUR IN NEW YORK HARBOR 



































Hudson River East River Kill van Kull The Narrows Water in 
Upper Bay 

Lunar Hour sae nS | 

Into | Outof | Into | Outof | Into | Outof | Into | Outof| p,_ ioe 
Upper | Upper | Upper | Upper | Upper | Upper | Upper | Upper creasing | creasing 
Bay Bay Bay Bay Bay Bay Bay Bay 
hyo. steekesteae 1,600 — 1,010 — 340 — — 3,160 290 — 
EEGs econ aoe 1,730 — 730 — 160 — —- 2,490 — 70 
[Ad eae eee nt 1,430 — 260 —— — 65 — | 1,120 — 400 
EV iets sate 710 — — 270 — 250 430 — — 600 
N Peete ee Fe — 155 — 730 — 380 1,820 — — 650 
VAL Seca eee eee es — 860 — 1,010 — 400 2,690 — — 540 
VEL eee — 1,360 — 990 — 320 2,840 — — 290 
big Ba eras — 1,460 — 710 — 150 2,230 — 70 a 
EXC ers be beeen -—— 1,200 — 260 70 — 1,020 ——— 400 — 
OK Sere eee —— 600 290 — 260 —— -—— 480 600 — 
Se eae 200 — 750 —— 390 — —— 2,060 650 —_— 
EPS Sree eee 1,050 — 1,030 -—— 420 -—— — 3,000 540 aa 

Ebb flow...... 6,720 -—— 4,070 a 1,640 — — | 12,310 — — 
Flood flow.... — 5,635 — 3,970 — 1,555 | 11,030 — 2,550 2,550 
































The above figures show that the average total flow through the Narrows, out of 
and into the Upper bay, amounts to 12,310,000,000 and 11,030,000,000 cubic feet, re- 
spectively. “The resultant flow, or excess of ebb over flow, is the land water from the 
drainage areas above the Narrows, and the excess of flow through the East river from 
the Sound. The land water is 1,182,300,000 cubic feet, and the resultant through the 
East river may be taken as 100,000,000 cubic feet, per tidal cycle, or a total of 1,282,- 
300,000 cubic feet” (p. 172). 


It is to be noted that the so-called East river is in reality a strait connecting 
Upper New York bay and Long Island Sound. “Tidal waves enter at both ends, the 
Sound wave being approximately twice as high as the Bay wave. There is a decided 


interference of these waves traceable to the southerly end of Blackwell’s Island.” 


“The two tides ordinarily meet at a point between Throgs Neck and Stepping 
Stones Light, so that, strictly speaking, the flood (or ebb) currents on each side of 
_ this meeting point flow in opposite directions. The ebb current may therefore be 
considered as flowing the entire length of the Hast River from Throgs Neck to the 


Battery, and the flood current as flowing from the Battery to Throgs Neck” (p. 174). 
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On comparing together the figures in the above two tables, it will be seen that of 
the average total volume of salt and fresh waters, which the harbor contains and 
receives within a cycle of a flood and ebb tide, only about 23.00 per cent. passes out 
of the harbor through the Narrows during the ebb flow. It follows from this that the 
water remaining in the harbor at a low tide is freshened, but never completely dis- 
-placed and renewed, by clean sea and land waters flowing into, and out of, the harbor 
during the ensuing tidal cycle, as occurs in the case of certain other harbors more for- 
tunately circumstanced in this particular; e. g., Dublin harbor on the River Liffey, 
Newport (Monmouthshire) harbor on the Usk, Liverpool on the River Mersey (see 
Appendix 6 to the Fifth Report of the Royal Commission on Sewage Disposal). 

The detailed investigation which the Metropolitan Sewerage Commission has made 
of the tidal phenomena of the harbor shows that this conclusion is fully warranted in 
point of fact, as will be gathered from the following quotation from p. 75 of the Report 
of the Commission : 

“Tmperfect Conditions for Assimilation. The quantity of water which flows in 
and out of New York harbor, although large, is not a measure of the capacity of the 
harbor to transport or assimilate sewage. The idea of transportation involves the 
assumption that the matters which are carried away are not brought back again. The 
oscillation of the tide carries the sewage back and forth indefinitely. The idea of as- 
similation involves the assumption that the sewage becomes so mingled with the water 
as properly to be considered part of it. Again, investigation shows that this condition 
is not fully fulfilled. 

“The movement of the tides produces a refreshing effect upon the harbor, but 
this benefit is restricted because (a) tidal action is usually least in those places which 
need it most; (b) thorough mixture of the sewage with the water does not always 
occur promptly; (c) the currents are intermittent, and not continuous as are those 
of a river flowing in one direction; (d) the action of the tidal currents carries some 
sewage matters on the surface and some toward shore; (e) the force and direction of 
the tidal currents are materially influenced by the wind; (f) excepting near the 
sea and Sound entrances the same water flows back and forth and is not pure sea 
water by any means. 

“Oscillatory Movement of Harbor Waters. Contrary to popular belief, the move- 
ment of river and tidal water to sea does not proceed in a regular and reliable manner. 
Studies of the course followed by objects so constructed as to float just below the sur- 
face of the harbor have shown that the vater oscillates back and forth, sometimes to an 
indefinite extent, before escaping to the sea. 


“In the more open parts of the Hudson river and Upper and Lower New York bays 
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there is a generally northward and southward oscillation, the southward movement 
being in excess. 

“The waters which pass out of the harbor by way of the Narrows go to sea, for the 
most part, by the northerly channels of the Lower Bay. 

“The water of Newark bay oscillates between the head of the bay and the eastern 
end of the Kill van Kull, eventually escaping chiefly to New York bay and so to the 
ocean. | 

“The water flows more rapidly in the East river than in any other arm of the 
harbor, but most of the water moves back and forth, like the pendulum of a clock, 
without escaping to the ocean or to Long Island Sound. A buoy which was made to 
float, except for a small tell-tale, just below the surface of the water, was followed 
‘back and forth for three and a half days in the East river. At the end of this time 
it had travelled 108 miles without passing out of this stream. It returned several 
times to the locality where it had been set adrift.” 

Although, as is obvious from the foregoing considerations, the waters of New 
York harbor are only freshened to a slight extent by the relatively small quantities of 
land and sea waters which they receive during each tidal cycle, they must be credited 
with the advantage, which the physical conditions of the harbor ensure them, of be- 
coming, on an average, somewhat rapidly intermixed with the same freshening 
waters, and also, it may be added, with the sewage matters draining into them. 

This tendency to intermixture is shown by the fact that the lighter land waters 
are not found to be restricted to the surface and upper layers of the heavier salt 
waters in the harbor, but generally mingled with them, so that, although the larger 
proportions of land water occur at the surface, considerable proportions are also to 
be found at the bottom; the differences between the surface and bottom layers, in 
their fresh water content, rarely exceed 12 per cent., and generally do not amount to 
more than 6 per cent. (Commission’s Report, pp. 525 to 530.) 

Again, the very careful and extended examinations which the Metropolitan Com- 
mission has made of the quantities of oxygen that occur dissolved in the surface and 
bottom waters of the several divisions of the harbor, at different states of the tide, 
also bear witness of the considerable amount of mingling which occurs within the har- 
bor between the sea and land waters, especially in vertical directions from the surface 
to the bottom. The results of the examinations referred to show that “as a rule there 
was not much difference between the amount of oxygen in the water at the surface 
and in that at the bottom.” (P. 409.) 

The explanation of this comparatively intimate intermixture of the land (includ- 


ing liquid sewage matters) and sea waters, which occurs within the harbor, is no 
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doubt to be found in the peculiar configuration of the harbor, and in the to-and-fro 
oscillating movements produced in its waters by the play of its tidal currents, as 
above described. These latter vary considerably, and are fairly strong at times. The 
average maximum and minimum velocity in each direction of the currents at the prin- 
cipal points in New York harbor, and at a time when each current is strongest, are 


given in the subjoined table. It is quoted from p. 182 of the Commission’s Report. 


TABLE V 


VELOCITIES OF CURRENTS IN THE CHANNELS OF NEW YorRK HARBOR 
When Conditions are 


Mean Maximum Minimum 


| | | | | 


RNG ALLOWS Eee te eal cciclctnle cae pels elsale ties 2.0 


1.6 2.8 2.3 1.1 0.9 
Hudson river, 39th street.............c cece eeeee 3.0 2.0 4.7 3.0 1.4 i-2 
East river, Brooklyn Bridge.................+5- 3.8 3.6 4.6 4.4 2.6 2.5 
Peay Or LU BULCEE. hoc e scone ce leiencees 3.0 2.9 3.7 3.5 2.1 2.0 
Hast river, 19th street............0.cccveusceees 2.6 2.3 3.2 2.8 1.8 1.6 
PBC TINGED OIE RITECE. 6 nc ce wc cee ewes ces 2.9 2.6 3.5 3.2 2.0 1.8 
Kill van Kull, Port Richmond................... 2.2 1.8 2.7 2.2 1:5 1.2 
Hal yan) Kull, Bergen Point... ...5...0..0.ss0 0 2.0 1.8 2.4 2.2 1.4 ie 
Harlem river, 144th street................00000: 1.0 1.0 1.2 1.2 0.7 0.7 
Harlem river, High Bridge.................2205- 1.9 1.8 2.3 2.2 1.3 1.2 





The above velocities are surface velocities or the velocity of the water just below 
the surface and are expressed in knots per hour. 

With the foregoing information in mind regarding the physical features of the 
harbor and of its waters, a definite answer may be given to the question set down in 
the opening paragraph of this section, viz., the extent to which the configuration of 
the harbor, and the volumes and rate of flow of its tidal currents, including its land 
water, favor the satisfactory disposal of the sewage matters which are discharged into it. 

The powers possessed by the harbor waters for transporting the sewage solid 
matters to open waters beyond the harbor boundaries are obviously extremely limited. 

They are nil so far as the heavier solid matters are concerned, and at best they 
can transport a small fraction only of the lighter sewage solids beyond the harbor 
limits during the ebbing tides. | 

The Commission has dealt very fully in its Report (pp. 482-446) with the sub- 
ject of the powers of the currents, which obtain in the different divisions of the 


harbor, for carrying solid sewage matters, and it is unnecessary therefore here to con- 
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sider them except to emphasize the point brought out in the Report that the cur- 
rents in the harbor stop and reverse four times a day, and that they are to be re- 
garded as available more for moving, for short periods of time, particles which have 
settled upon the bed of the harbor, than as currents capable of transporting solid 
matters beyond the harbor, and of so preventing deposits therein (p. 441). 

The Commission has also made a careful and valuable investigation of the bed 
of the harbor to determine the distribution of the solid sewage matters upon it; and 
it has found that “a large part of the bottom of the harbor was polluted with de- 
posits of solid matters from sewage. The bottom of the Upper bay was generally 
polluted, although the Jersey fiats west of a line from Constable Hook to Black Tom 
Island were found to be singularly free from sewage deposits. The bottom near Man- 
hattan Island, near the Jersey shore opposite Manhattan, and the bottom near the 
Long Island shore in the East river, were polluted almost everywhere, at least to the 
pierhead line.” 

“Midstream in the Hudson and East rivers the bottom was fairly free from 
deposits of sewage solids, and was generally so hard that the samples could be ob- 
tained only with difficulty. The Lower bay was polluted, particularly in the principal 
ship channels. Frequent foul deposits were found in the Kill van Kull and in the 
Newark bay, especially near Elizabethport, Port Richmond, Hoboken and at the 
mouth of Gowanus canal.” (P. 425.) 

The harbor waters present more favorable conditions for the effective disposal 
of the liquid sewage matters draining into them, provided the outfall sewers are suit- 
ably situated. 

As already shown, an ebb tide may transport about 23 per cent. of the total vol- 
ume of liquid sewage matters, draining into the harbor during a tidal cycle, to open 
water beyond the harbor; while the waters available for diluting the residual 77 per 
cent. that remain within the harbor are sufficient in voliime to ensure the gradual 
purification of the same by bacterial oxidation, the products of oxidation being grad- 
ually carried, beyond the limits of the harbor, away by subsequent ebb tides. 

The liquid sewage matters, moreover, unlike the sewage solid matters, do not con- 
tinue to accumulate indefinitely within the harbor, but cease to do so when the total 
quantity of them remaining within the harbor has reached a certain maximum limit, 
which can be approximately estimated for the average conditions, which obtain in 
the harbor, by a simple calculation. 

The total volume of sewage, which is produced in the various towns and dis- 
tricts draining into the harbor, has been estimated by the Commission to amount to 
741,000,000 gallons, or 118,980,000 cubic feet (p. 146). 


REPORTS OF EXPERTS—ADENEY 95 


It may be assumed, for the purpose of calculation, that the volume of sewage 
daily produced is constant, and the whole of it drains into the harbor. 
It may further be assumed that— 
(1) the flow is uniform during the day; 


(2) the sewage matters, which drain into the harbor, during each tidal 
cycle, become intimately mixed with the waters, which the harbor contains and 


receives during the same cycle; 


(3) the sewage matters undergo no appreciable chemical change or puri- 
fication during the period of accumulation ; 
(4) the waters of the harbor, to commence with, are free from sewage 


pollution ; 


(5) the land and the flood waters entering the harbor through the Nar- 
rows from the Lower bay, and from the Sound, are practically free from sew- 
age pollution. 

The last assumption is warranted from the observations and the results of the 


investigations which the Commission has made touching this question. These are: 


(1) that the ebbing waters which pass out of the Narrows “go to sea, for 
the most part, by the northerly channel of the Lower bay” (p. 75) ; 

(2) that the flowing waters, which enter the Narrows with the flood tide, 
contain a much smaller proportion of land water (on an average about 10 per 
cent.) than does the water in the Upper bay (on an average 25 per cent.) ; 

(8) that the land waters and flood waters coming in from the Lower bay 
and Sound are practically saturated with dissolved oxygen (pp. 412 and 413). 

If the whole of the sewage which is daily produced drains into the harbor, it may 
be taken for practical purposes that 59,400,000 cubic feet will flow into it during a 
cycle of flood and ebb tide, 7. e., during 12 lunar hours. A fraction of it will pass out, 
during the first tidal cycle, through the Narrows with the ebb tide, approximately 
similar to the fraction of the harbor waters which, as above shown, flow out of the 
harbor during an ebb tide under average conditions, namely, about 23 per cent., leay- 
ing about 77 per cent. intermixed with the harbor waters at mean low tide. 

The quantity of liquid sewage matters subsequently remaining within the harbor 
will obviously gradually increase with each succeeding tidal cycle until the quantity 
which passes away with the ebb tide—assuming for the moment that the accumulated 
liquid sewage matters have become intimately intermixed with the harbor waters, and 
have meanwhile undergone no change—becomes equal to that which drains into the 


harbor during the tidal cycle. 
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This would occur when the total volume of liquid sewage matters, remaining 
intermixed with the harbor waters at mean low tide, had become equal to about 
196,500,000 cubic feet, which it would do after about 20 tidal cycles. 

The volume of liquid sewage matters passing out of the harbor through the Nar- 
rows would then, on an average, continue to equal the total volume of liquid sewage 
matters flowing into the harbor during a complete tidal cycle, that is 59,490,000 cubic © 
feet. 

The average total volume of water passing out of the harbor through the Nar- 
rows during the ebb tide is, as already stated, 12,310,000,000 cubic feet. If the above 
quantity of sewage matters formed part of this 12,310,000,000 cubic feet, and if it 
were intimately mixed with the ebbing water, the average dilution of sewage matters 
would be in the proportion of 1: 200. Similarly the dilution of the liquid sewage mat- 
ters remaining in the harbor at mean low tide would be in like proportion. 

It need scarcely be pointed out that the above calculated value for the maximum 
extent to which liquid sewage matters can accumulate within the harbor waters is, 
under the average conditions which obtain in it, an extreme value, and one which 
can never be reached in practice. Because it has been assumed for the purpose’ of 
calculation that, during the time required (about ten days) for the liquid sewage 
matters to accumulate in the harbor to the maximum extent, they undergo no chem- 
ical change or purification. In practice, however, they at once, upon discharge 
into the harbor, come under the influence of an active process of indirect oxidation, 
set up by the bacterial flora, which has, it may certainly be taken for granted, been 
thoroughly well established in the waters of the harbor, under the favorable condi- 
tions for growth presented by the polluted condition of those waters, and which 
there can be no doubt, indirectly oxidize the liquid sewage matters decidedly more 
quickly than would be anticipated from laboratory experiments upon the indirect 
oxidation of sewage matters by water bacteria, under like conditions of dilution and 
temperature. 

As a matter of fact, therefore, the liquid sewage matters which are to be found 
at any time polluting the harbor waters are not all in the crude state, but in 
various stages of oxidation, from the earliest steps of the carbon fermentation of the 
organic constituents of fresh sewage to, no doubt, the later steps of the nitrogen fer- 
mentation of the ammonium compounds and humus organic matters remaining over 
from the fermentation of the organic constituents of the sewage that had drained 
into the harbor at an earlier date. 

It will be convenient at this point to digress for a time from the subject of the 
Report in order to explain the above technical terms. 
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, According to modern and now generally accepted views, the most important 
effect upon tidal waters of the introduction of sewage into them, and one which in- 
variably follows it, is the more or less complete exhaustion of their dissolved oxygen. 

The loss of oxygen may be caused by three distinctly different actions of the 


sewage, thus: 


(1) the waters carrying the sewage matters, from their own state of de- 


aeration, may lower the aeration of clean waters simply by dilution; 


( 2) the sewage matters may contain substances which are easily oxidized 
when brought into direct contact with the dissolved oxygen of clean waters; 
such substances do not, however, usually occur in fresh sewage matters, but 
only in sewage that has been subjected to putrefactive processes, especially so 

in the presence of sea water, as for instance when sewage solids are allowed 
to accumulate on the bed of a tidal water, and to undergo bacterial fermenta- 


tion in the absence of a sufficient supply of oxygen; 


(3) the organic constituents and the ammonium compounds of the sewage, 
when in the fresh state, exert no direct action upon the dissolved oxygen of 
clean waters; they are gradually oxidized, it is true, when mixed with clean 
water, but only during the fermentative processes set up by water bacteria in 
the presence of an excess of dissolved oxygen, when they indirectly cause a loss 
of the said dissolved oxygen. 

When town sewage, in the fresh condition, is allowed to drain into relatively 
large volumes of clean water, the last only of the above three de-aerating actions will 
show itself by appreciable influence upon the dissolved oxygen of the same. When, 
however, the conditions are such that all three actions may be set up, they will take 
effect in the order in which they are enumerated above. 

The effect of the first is obvious, and it is practically instantaneous. The effect of 
the second may also be practically instantaneous. Thus sulphuretted hydrogen and 
black sulphide of iron, both of which are amongst the most commonly occurring 
bodies of a directly oxidizable character to be found in sewage matters when subjected 
to putrefactive processes, especially in the presence of sea water, are oxidized by direct 
contact with the dissolved oxygen in clean water with great rapidity. 

The effect of the third action upon the dissolved oxygen of clean waters is very 
distinctly different, especially in those cases when the clean waters are only polluted 
with relatively small quantities of sewage matters. In these circumstances the exhaus- 


tion of the dissolved oxygen proceeds with extreme slowness, and occupies several days 


under natural conditions. 
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It must be remembered in this connection that oxygen is only very slightly soluble 
in water, and that consequently tidal waters, even when saturated with it, hold rela- 
tively very small quantities of the gas in solution. Hence, if the admixture of sew- 
age matters with clean tidal water be strictly controlled in accordance with the power 
of the latter to supply sufficient dissolved oxygen for the complete fermentation of 
the former, the proportions in which the sewage matters may be mixed with the 
tidal waters must also be very small; and under these conditions the growth and 
development of water bacteria also proceeds slowly, and the rate with which they 
ferment the sewage matters and effect their oxidation is likewise very slow, so slow, 
in fact, that several days are required for the completion of the fermentative proc- 
esses which they give rise to. 

A further important point to be noted in reference to the fermentation of sew- 
age matters by water bacteria is that it is effected in two distinct and progressive 
stages. The organic matters are first completely fermented, and are almost entirely 
oxidized during the process to the ultimate mineralized products, water, carbon 
dioxide and ammonia. But small quantities of organic substances also appear 
amongst the final products of this process of fermentation. They are excretory 
bodies, and possess the chemical and physical properties of the humus of cultivated 
soils, and of the organic matters in peaty colored river and lake waters. 

When the fermentation of the organic constituents by water bacteria has been 
completed, the second stage of the fermentative processes may occur, and during this 
process the ammonium compounds, together with the humus matters formed during 
the first process, are oxidized to nitrites, nitrates, carbon dioxide and water. 

The terms “carbon-fermentation” and “nitrogen-fermentation” are now employed 
to describe these two stages of fermentative processes; and with their employment the 
following classification of the bodies which may occur in polluted waters has been 
adopted : 5 
(1) carbon fermentable substances, that is nearly all existing organic sub- 

stances other than antiseptics, which have not been subjected to the fermenta- 
tive action of water bacteria; 

(2) nitrogen fermentable organic substances, or nitrifiable organic sub- 
stances, that is, organic substances which have resulted from the carbon fer- 
mentation of other organic bodies; 

(2a) ammonium compounds. 

It will be observed that the fundamental conception of this classification is that 
the oxidation of organic carbon to carbon dioxide constitutes the central feature of 
the first stage of fermentative change; and that the oxidation of ammoniacal nitrogen 
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to nitrous and nitric acid constitutes the central feature of the second stage of fer- 
mentative change, and that these products of the second stage of change are the ana- 
logues of the product, carbon dioxide, of the first stage. It will also be observed that 
the sequence of these changes is in strict conformity with thermo-chemical prin- 
ciples.* 

To return to the subject of this Report, the New York sewage must be a weak one, 
having regard to the large consumption of water per head of the population, and the 
quantity of oxygen which would be required completely to ferment 1,000 volumes of 
it, after the removal of the heavier suspended solids as far as possible by mechanical 
subsidence, would on an average certainly not exceed 250 cc., measured at OC., and 
760 mm., bar. So that if the New York harbor waters be regarded as being uniformly 
polluted with 0.5 per cent. of liquid sewage matters, they would require 1.25 cc. dis- 
solved oxygen per liter for their complete fermentation. Of this quantity about 0.75 
cc. would probably be required for the fermentation of the organic substances, and 
about 0.5 for that of the ammonium compounds, in the sewage matters. 

Data are not yet available to show at what rate the dissolved oxygen of the harbor 
is actually absorbed by the liquid sewage matters luting them—it would be dif- 
ferent at different seasons of the year, being the more rapid the warmer the season. 

The writer, however, from a considerable experience, believes that the maximum 
rate would not exceed 0.75 on an average throughout the waters of the harbor, in 48 
hours, at summer temperatures of 25 C., when it would be at a maximum. It will 
be seen from Section 2 of this Report that this rate of absorption of dissolved oxygen 
would be completely counterbalanced by the rate of re-aeration, by absorption of 
oxygen from the atmosphere, of the harbor waters, under ordinary atmospheric con- 
ditions and at a temperature of 25 C. 

On reviewing the foregoing discussion regarding the extent to which the physical 
features of New York harbor, and of its waters, can assist the disposal of the sewage 
matters discharged into them, it may be concluded: 

(1) the heavier sewage solids cannot be transported beyond the harbor, 
but must remain and accumulate within it, and form permanent foul deposits 
over a large portion of the bed of the harbor; 

(2) the harbor waters are capable of satisfactorily dealing with the large 
volumes of liquid sewage matters at the present time draining into them, and 
without, on an average, suffering appreciable diminution of their dissolved 
oxygen, and only markedly so in the vicinity of the outfall sewers, provided 


*An exposition of the scientific basis upon which the modern views of the chemistry of polluted waters is 
founded will be found in Section 1, by the writer, of the Appendix VI. 
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that the points of discharge be carefully selected, so that the sewage matters 
will not drain into slack waters, but will pass away into tidal currents, and 
where they can be subjected to favorable conditions as far as they are avail- 
able, for intermixture with the harbor waters. 

The last conclusion may, at first sight, seem to be at variance with the results 
obtained by the Commission from its investigations of the dissolved oxygen content 
of the waters in different parts of the harbor and at different states of the tide. 

But a little reflection will show that this is not necessarily so. The deficiency 
in dissolved oxygen from which, as the Commission has shown, the waters of the har- 
bor generally suffer at the present time, is chiefly, in the opinion of the writer, to be 
ascribed to the sewage solids, which have been for some years past, and are, accumu- 
lating over the greater part of the harbor, and are there forming foul deposits and 
permanent sources of injury to the waters flowing over them. 

The writer has had occasion to study the effects of the deposition of solid sewage 
matters in a number of tidal rivers and estuaries in Great Britain, and has been led 
to the conclusion that, of all the constituents of sewage the solid matters in suspen- 
sion cause the most injurious results in tidal waters, unless the tidal currents are 
sufficiently strong to transport them from the point of discharge, and effectually to 
dispose of them by breaking them up and dispersing them through sufficiently large 
volumes of water to ensure that their subsequent purification by bacterial fermenta- 
tion shall be effected in the presence of an ample supply of dissolved oxygen. 

When the suspended solids are not so transported and dispersed, but are de- 
posited, as in the case of New York harbor, in close proximity to the outfall sewers, 
they undergo putrefactive fermentation, during which sulphuretted hydrogen, ferrous 
sulphide and other products of chemical reduction are formed, and impart to the de- 
posits a black color and foul odor. Gaseous bodies, such as marsh gas, carbon dioxide 
and hydrogen are also formed, and collect in small bubbles about the putrefying 
deposits. From time to time masses of black mud are detached by bubbles of these 
gases, and are buoyed up by them towards the surface of the overlying waters. In 
this way, and by the mechanical action of the waters themselves, under the influence 
of high winds or of strong tidal currents, black mud from a fouled bed becomes dis- 
persed through the overlying waters, and injuriously affects them. 

The effects which sewage solid matters exert when they become diffused through 
tidal waters, after having been subjected to putrefactive processes in the presence of 
sea water, are much more injurious than those which the same matters cause when 
in the fresh condition, whether liquid or solid, with tidal waters. 


The explanation of this is simple. During putrefactive processes in the presence 
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of the sulphates of sea water, relatively large quantities of sulphides are formed. 
These sulphides are very easily oxidized, while in the wet condition, by the direct 
chemical action of dissolved oxygen upon them. Consequently, when masses of black, 
putrid mud become detached from a foul bed, and become diffused through the over- 
lying tidal waters in the manner above described, the sulphides are rapidly oxidized, 
and the waters at once show, on examination, more or less considerable deficiency in 
dissolved oxygen according to the quantity of sulphides mixed with them. 

It is obvious that when the bed of a harbor, such as New York, becomes grossly 
polluted by sewage deposits, it is impossible to control the amount of sulphides and 
other directly oxidizable products of putrefaction that may at any time become dis- 
persed through the tidal waters, or in any way to limit their injurious effects upon 
the waters. 

Liquid sewage matters, on the other hand, in the fresh condition in which they 
are usually discharged from a tidal outfall, are not oxidized by direct chemical action 
with dissolved oxygen. On the contrary, their oxidation can only be indirectly 
effected by fermentation processes set up by water bacteria in the presence of an ex- 
cess of dissolved oxygen. 

When liquid sewage matters are discharged, under proper controlling condi- 
tions, into tidal waters, they rapidly become diluted, and under the condition of con- 
siderable dilution (in the proportion, say, of 1:50 or 100 and upwards), the oxida- 
tion of the sewage matters by bacterial processes proceeds very slowly and progtes- 
sively in stages, and not rapidly and practically in one step, as occurs in the case of 
the direct oxidation of sulphides and other reduced products of putrefaction. 

Two series of experiments which the writer made for the Royal Commission on 
Sewage Disposal of England (see Appendix VI, pp. 88, 433-434), may be quoted to 
illustrate the difference in behavior of processes of direct and indirect oxidations, so 
far as the course and rate of absorption of dissolved oxygen are concerned. They 
were made with (1) a sample of grossly polluted tidal water, after it had been kept 
out of contact with air and allowed to putrefy until it had become very offensive and 
decided quantities of black sulphide of iron had been formed; and with (2) a sample 
of liquid sewage matters in a fresh and non-putrefactive condition from Belfast. 

Eaperiment with Sample 1. A portion of the sample of known volume was kept 
gently shaken by means of a mechanical rocker in a closed vessel with an excess of 
air, and the volume of oxygen which was absorbed was ascertained periodically by a 
method described by the writer on pp. 103-105 of the Appendix above referred to. The 


results which were obtained are recorded in the following table: 
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TABLE VI 


DETERMINATIONS OF THE RATES OF ABSORPTION OF OXYGEN BY A SAMPLE OF POLLUTED 
TIDAL WATER SHOWING THAT DIRECTLY OXIDIZABLE PRODUCTS OF PUTREFACTIVE 
FERMENTATION MAY ABSORB OXYGEN MUCH MORE QUICKLY THAN INDIRECTLY OXI- 


DIZABLE SUBSTANCES. 











Oxygen Absorbed Oxygen Absorbed 


Time Expressed in cc. Time Expressed in cc. 
per Litre, at O° C., per Litre, at O° C., 
and 760 mm. Bar. and 760 mm. Bar. 
First day (24 hours) after com- 
MONCEMENE swiss acuta 57.5 Sixth day: 20. necnc eee 6.0 
pecond Gay yore wie ane ates 8.5 Seventh day <co:.....:.59¢ oo one 6.2 
Third dayscnkdoete ee ees 4.8 Highth Gaydiscrvnc de cee ee 6.2 
Fourth day. 32 tes eee 5.8 Ninth day. t5-i7.c.4 00 ean one 3.7 
Pitth day sos. soos ee eee 5.0 Tenth day... sea See 0.0 





The sample at the commencement of the experiment contained, as above noted, 
black ferrous sulphide in suspension. At the end of 24 hours the black color had 
entirely disappeared, so that it may be taken that the reduced products of putrefac- 
tion had mostly, if not entirely, been oxidized by this time, when 57.5 ce. oxygen per 
litre had been absorbed. During the next eight days the indirectly oxidizable sub- 
stances were gradually fermented, as shown in the above table. The total volume of 
oxygen which they had absorbed in that time was 46.2 cc. per litre. Thus the easily 
oxidizable substances absorbed more oxygen in one day than did the indirectly oxidiz- 
able substances in eight days. 

Experiments with Sample 2. The sewage employed in the second series of experi- 
ments was an average sample collected from the main sewer of Belfast. It was mixed 
with a little magnesium hydrate to fix the free carbon dioxide, and allowed to stand 
for a short time. The liquid matters were then decanted from the heavier solids. Por- 
tions of the decanted liquid, immediately after being well stirred, were mixed with dis- 
tilled water and with sea water in proportions of 20 per cent. Portions of these mix- 
tures, and of the sewage, were separately placed in suitable vessels, and kept gently 
and continuously shaken, in contact with an excess of air, by means of a mechanical 
rocker. The volume of oxygen, which was absorbed by each portion, was daily ascer- 
tained by the same method as that employed in the above experiment, with Sample 1. 


The following results were obtained : 
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TABLE VII 


DETERMINATIONS OF THE RATES OF ABSORPTION OF OXYGEN BY A SAMPLE OF LIQUID SEw- 
AGE MATTERS, IN THE FRESH CONDITION, AND OF DILUTIONS OF THE SAME WITH 
FRESH AND SEA WATERS. 


Nots. The free carbon dioxide in the sewage and in the dilution was fixed by the addition of magnesium hydrate 
The volumes of oxygen are expressed in cc. at O. C., and 760 mm. bar. 








Mixtures of 20 Per Cent. Sewage with 
Sewage 


Sea Water Fresh Water 


Total Oxygen Total Oxygen Total Oxygen 
oxygen |absorbedper| oxygen absorbed per| oxygen {absorbed per 
absorbed 24 hours absorbed 24 hours absorbed 24 hours 


—— | | | | | 


At end of— 
Ist day 61.5 51.5 5.8 5.8 5.8 5.8 
2nd “ 86.5 35.0 14.9 9.1 15.9 10.1 
ora.s 106.6 20.1 19.8 4.9 20.4 4.5 
4athes 115.4 8.6 PPA al 3.9 24.9 4.5 
5th “ 119.7 4.3 24.38 1.6 25.9 120 
6th “ 123.2 320 Pel’ | 1.6 26.5 0.6 
7th “ 126.4 gas 27.4 135 27.4 0.9 
8th “ 129.7 3.3 28.5 1.1 28.5 5 Ra | 
10th “ 136.1 3:2 30.2 0.9 30.3 0.9 
16th “ 148.8 2.1 34.2 0.7 34.3 0.7 
19th “ 155.8 200 36.3 0.7 35.6 0.5 
26th “ 177.3 3.3 41.5 0.7 42.4 0.9 
29th “ 181.7 1.5 43.4 1.0 46.9 1.5 
34th “ 197.2 3.1 48.1 0.9 54.1 1.4 
42nd “ 232.0 4.4 58.0 ee 61.5 0.9 
47th “ ao — 61.9 0.8 64.7 0.4 
48th “ 254.4 3.4 —_ — — — 
Sard“ 263.8 1.9 a a ae — 











The above results show: 

(1) that the oxidation of fresh liquid sewage matters by fermentative 
processes is slow and progressive; and required many days for completion ; 

(2) that the effect of dilution was greatly to reduce the rate of absorption 
of oxygen ; 

(3) that the rate of absorption of oxygen was similar in the dilutions with 
sea and with fresh water. 

On more closely examining the above results, it will be seen that in all three 
liquids the rates of absorption of oxygen gradually lessened from the second day to 
the sixteenth day in the case of the undiluted sewage, and to the nineteenth day in 
that of the diluted portions. On the twenty-sixth day the rates showed a marked in- 
crease in the undiluted sewage, and a decided increase in the fresh water dilution. 


On the twenty-sixth day to the forty-second the rates increased in all three liquids. On 
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the forty-seventh day it had again fallen in both dilutions; and on the forty-eighth 
day it had also again fallen in the undiluted sewage. 

These variations in the rates of oxygen absorption are to be ascribed to the course 
of chemical change occurring in the sewage matters during the processes of indirect 
oxidation. During the first period above noticed, that is, from the first to the nine- 
teenth day of the experiments, the “carbon oxidizable,” or “carbon fermentable mat- 
ters” were undergoing oxidation. During the second period, from about the nineteenth 
day, the “nitrifiable,” or “nitrogen fermentable,” matters were being oxidized. 

To afford evidence regarding the character of the fermentation changes that oc- 
curred in these liquids, while they were under observation, an analysis of the nitrogen 
compounds in each liquid was made at the commencement of the experiments, and on 


the expiration of the fifty-third day of observation, with the following results: 


TABLE VIII 


NITROGEN COMPOUNDS IN THE SEWAGE AND MIXTURES EMPLOYED FOR THE EXPERIMENTS 
RECORDED IN TABLE VII, EXPRESSED IN Parts PER 100,000. 








Sea Water Fresh Water © 
Sewage Mixture Mixture 

At commencement— 

Nitrogen’ss animonia;, vets fois cide ores 0.825 0.165 0.165 

Nitrogen as nitrites eet. cos see ee oe cerennae 0.0 0.0 0.0 

Nitrogen as nitrates i... eres os.c cet ernein ereneee 0.0 0.01 0.01 

Organid nitrogen foc ee eis oe ue oe se ae eee 0.675 0.135 0.135 
At conclusion— 

Nitrogen as AMMONIA. eae eee ace ee oe ee 0.02 0.0 0.0 

Nitrogen ‘as nitrites) on oo). cs hic ets naan oe 0.0 0.14 0.0 

Nitrogen'as nitrates? ts canna coct cele ean en eee 0.92 0.0 0.142 

Organic nitrogen 2. on a ee ee ne 0.5 0.072 0.076 











The foregoing results show that at the conclusion of the experiments the ammon- 
ium compounds in each liquid had been completely nitrified in the two dilutions, and 
almost completely so in the undiluted sewage. The only difference exhibited by the 
two dilutions was that in the fresh water dilution the nitrogen fermentation was wholly 
nitric, while that in the sea water dilution was wholly nitrous. 

A third series of experiments by the writer may be quoted from the Appendix VI, 
p. 86, to illustrate, in more complete detail, the nature and course of the chemical 
changes that occur during the purification of a polluted water containing both directly 


and indirectly oxidizable substances. 


Baperiments with a Sample of Polluted Water from the Manchester Ship Canal. 


The sample was a brownish black, turbid liquid, with small quantities of finely divided 
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matters in suspension, including black ferrous sulphide, and emitted an offensive, put- 
refactive odor. The following experiments were made with the sample: 

(1) The sample was first examined after it had been kept out of contact 
with air for 2 days after collection. 

(2) A portion of it, of known volume, was then enclosed in a suitably 
constructed bottle together with a known volume of air, and was kept for 7 
days, when both the air and the sample in the bottle were analyzed. 

(3) Another portion of the sample was similarly kept for 14 days and 
analyzed. 

(4) Another portion was similarly kept for 35 days and analyzed. 

(5) Another portion was similarly kept for 45 days and analyzed. 

(6) Another portion was similarly kept for 60 days and analyzed. 

The bottles were immersed during the time of keeping neck downwards in dis- 
tilled water; the temperature varied between 12 and 16 C. The results which were 


obtained are recorded in the following table: 


TABLE IX 


Other constituents as parts 
by weight per 100,000 
volumes of water 


Gaseous constituents expressed in cc., at 0° C., and 760 mm. bar., 
per 1000 cc. of water 





Atmosphere in Bottles 


No. Dissolved Gases Nitrogen as— 
After Before 
Fermentation Fermentation 

= ieee ee <a 

ne 

oq 9 5 a q 

BeieeereG\ iam Be fod) oi) 8 |e [gl Boe |S 

BPoiee Steere el ee | a | el em PB Bes 

Bel os eSitee WesoS | & jl eol Se |e | 2 
Pe iceeisk 4.16 | 82.63 | 0.0 15.33 | —— — — — — 0.18 | 0.8 0.0 0.0 
Rte Bites Ss 0.0 88.46 | 5.45 | 14.70 | 11.55 | 99.00/506.5 |133.86) 503.59} 0.15 | 0.88 | 0.0 0.0 
Eis c.clo.5 eae 0.0 89.77 | 5.4 14.71 | 12.2 |100.25/5385.15)140.86) 529.89) 0.12 | 0.9 0.0 0.0 
BO rcs ico... 4 0.0 80.25 | 2.42 | 14.75 | 23.20 | 73.9 |544.65/143.28) 539.02) 0.12 | 0.0 0.16 | 0.64 
Sho dae Sine ee 0.0 81.39 | 3.30 | 14.68 | 23.7 59. 45/491 .25|129.34/ 486.56) 0.13 | 0.0 0.0 0.75 
Gh: SAA eek Renee 0.0 80.45 | 3.55 | 15.42 | 23.85 | 65.00/513.9 |134.91'507.53| 0.12 | 0.0 0.0 0.93 








It must be noted that, in the case of these experiments, the bottles and their con- 
tents were allowed to remain quiescent during the entire period they were under ob- 
servation. The figures giving the rates of absorption of oxygen are not, therefore, 
strictly comparable with those recorded in Tables VI and VII, when the samples were 
kept continuously shaken with an excess of air—the effect of continuously shaking a 


sample of over-polluted water with air is, as a matter of fact, to cause a greatly in- 
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creased rate of absorption of oxygen, and consequently to bring about a more rapid 
oxidation of both directly and indirectly oxidizable substances in a polluted water. 
In all the experiments, the black ferrous sulphide was converted into red oxide of 
iron in the course of two or three days from the commencement. 
For convenience of reference, the quantities of oxygen which were absorbed by the 
directly and indirectly oxidizable substances, and of the products of oxidation of the 


latter, during each experiment are separately given in the following table: 





TABLE X 
Gases in cc. per 1000 cc. of water Products in parts per 100,000 
Sen a SOO, OE le ee 
Experiment C under 
O arbon ‘ 
he es d dioxide Ammonia Nitrites Nitrates observation 
formed 
2 29.41 17.38 0.08 0.0 0.0 7 
3 35.21 19.34 0.1 0.0 0.0 14 
4 66.96 20.82 —— 0.16 0.64 35 
5 66.60 22.46 — — 0.75 45 
6 66.36 21.67 — — 0.93 60 














It may be noted that the volume of oxygen theoretically required to oxidize 4.16 
cc. sulphuretted hydrogen, when originally present as ferrous sulphide, was 7.28 ce. 


It will be seen from the results recorded in the above two tables: 


(1) that the whole of the directly oxidizable substances were quickly oxi- 
dized relatively to the indirectly oxidizable substances (Exp. 2) ; 

(2) that of the indirectly oxidizable matters the carbon fermentable sub- 
stances were first fermented, and that the process required at least 14 days for 
the completion of the process (Exp. 3); : 

(3) that the nitrifiable matters subsequently required a further 21 to 31 
days for complete oxidation (Exp. 4 and 5). 

Thus these results, as those already quoted, show that, whilst the oxidation of 
directly oxidizable substances was rapid, having regard to the conditions of the ex- 
periments, and complete in practically one step, that of the indirectly oxidizable sub- 
stances was progressive, and took place step by step, and required several days for 
completion. 7 

The writer has had opportunities of applying the lessons to be gathered from the 
foregoing three series of experiments to the investigation of some typical cases of 


the fouling of tidal waters by solid sewage matters. The reports of these investiga- 
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tions have been published by the Royal Commission on Sewage Disposal in the Ap- 
pendix VI to its Fifth Report (see pp. 89-91, 269-3803, 325-341 and 380). 

Chemical examinations of the tidal waters referred to, viz., the River Liffey, from 
Dublin to its mouth, the River Ouse, below the junctions with it of the Aire and of 
the Don, and the River Thames, from London to its mouth, have shown that the defi- 
ciencies in dissolved oxygen, from which they severally suffered at the time of inves- 
tigation, could not be caused by the relatively small proportions of liquid sewage 
matters with which they had been polluted, but that they were to be ascribed to the 
easily oxidizable sulphides and other products of putrefaction, detached from foul sew- 
age deposits along their beds and diffused through them in the manner already 
described. 

The River Ouse is the most striking of these examples of pollution of waters by 
putrefactive solid deposits. 

The River Ouse, for a great part of its course, where it is fed by the rivers Swale, 
Nidd, Ure, Wharfe and Derwent, is a fairly clean, natural stream. In spite of some 
rather considerable pollutions by the sewage of towns and villages, there is nothing in 
its waters to prevent or destroy fish life. But near Goole, where it is joined by the 
Aire and the Don, it becomes at times seriously polluted, and it is a matter of yearly 
complaint that the gross pollution of these streams has not only destroyed fish life in 
them, but that their dirty waters occasionally poison the waters of the Ouse where they 
join it and prevent the passage of salmon and other fish trying to ascend from the 
Humber. 

The Ouse, above the point where it is joined by the Aire, drains an area of some 
2,630 square miles, and with its chief tributaries comprises a length of stream consid- 
erably over 450 miles, nearly the whole of which is available as breeding ground for 
salmon if they were permitted to reach it. The Aire, with its nearly equal affluent, the 
Calder, drains an area of 810 square miles, within which lie nearly the whole of the 
towns, including Bradford, Leeds, Huddersfield and Wakefield, and villages in which 
the woolen trades of the West Riding of Yorkshire are carried on, as well as many 
chemical works, collieries, paper works and other premises from which grossly pollut- 
ing liquids are discharged. The waters of the Aire and Calder, above their junction at 
Castleford, are grossly polluted by sewage and trade refuse, but between Castleford 
and Airmyn, near to which the Aire joins the Ouse, a distance of about 25 miles, there 
is little additional pollution, and considerable purification takes place under dry 
weather conditions by the deposition of solid sewage matters on the river bed, and 
by the fermentative oxidation of the liquid sewage matters by water bacteria. The 


solid deposits are, however, swept out into the Ouse by freshets, and thus that river is 
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most polluted at the time of floods just when salmon are trying to ascend to the upper 
waters. 

The Don drains an area of 682 square miles, within which lies much of the coal- 
field of the Riding, and in its upper reaches is seriously polluted by the sewage of towns 
and villages, more especially by the sewage of Sheffield. But the most serious pos- 
sible pollution, with regard to fish life, is that by the discharge from mines of ochre 
water, which contains iron in suspension and solution. Between the most polluted 
stretch of the river and the junction with the Ouse, the river has, like the Aire, a long 
course in which it receives little further pollution, and in which a similar temporary 
deposit of sewage solids, and the fermentative oxidation of liquid sewage matters 
take place. 

The Aire empties itself into the Ouse at Airmyn, a place about 512 miles above 
the junction of the Don with the Ouse. The banks of the Aire about Airmyn are almost 
perpendicular, and are covered under high-water mark with a thick, slimy mud. The 
width of the stream averages about 150 feet at low water, but the mouth of the river 
is divided into two portions by Asselby Island, around which the Aire waters are 
held up by the flood tides, and which divides the flow of the waters as they pass up 
and down the channel. . 

The Ordnance map, accompanying this Report, shows Rusholme on the Ouse 
about 114 mile above the main mouth of the Aire. From Rusholme to the Don mouth, 
634 miles, the Ouse varies very considerably in width, being about 800 feet across at 
the mouth of the Don and 1,700 feet at Howden Dyke Island at high water. The banks 
of the Ouse are steep and covered below high water mark with clean-looking yellow 
clay and sand, except after freshets, when they are temporarily discolored by the filth 
brought down by the waters of the Aire. 

The channel of the Don, it may be explained, is artificial; it was made by Vermuy- 
den in 1637, and this portion of the river is locally known as the Dutch river. 

The rivers are influenced by the tides for a great distance above Goole; the Ouse 
for a distance of 27 miles; the Aire and Don 1614 and 17 miles above their respective 
junctions with the Ouse. The rate of flood and ebb varies very greatly. During spring 
tides the flow lasts about 214 hours, with an ebb of 914 hours, and a period of quies- 
cence of about 14 hour at high and low water. During neap tides the flow lasts 4 
hours and the ebb 71% hours. 

Dr. Maclean Wilson, Chief Inspector of the West Riding of Yorkshine Rivers 
Board, made the following tests in order to determine the amount of sea water brought 
up by these tides: At a spring tide on October 29, 1901, samples were collected at Swine- 


fleet every 5 minutes during the 24% hours of flow, and every 15 minutes during the 
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ebb of 9 hours. Similarly, at a neap tide on November 4, 1901, samples were taken at 
the same place every 10 minutes during the flow of 4 hours, and every 15 minutes 
during the ebb of 742 hours. The chlorides were estimated, and the following results 


were obtained: 


Parts of Parts of 
Sodium chloride Sodium chloride 
Spring tide per 100,000 Neap tide per 100,000 
Low water, 5 a.m. © 70 Low water, 9.50 a.m. 20 
Ga0.a.m. 310 10- am. 20 
ese, 960 LI a ain: 25 
7.20 a.m. 1490 12 noon 60 
High water, 8 a.m. 1400 1 p.m: 150 
Oe a.m: 1300 High water, 1.55 p.m. 370 
10 am. 1120 Zhe D-1at 400 
11 a.m. 750 2.35 p.m. 520 
12. = a.m. 620 2.50 p.m. 540 
1 p.m. 520 3. pn. 480 
2 p.m. 380 4 p.m. 280 
3 p.m. 260 5 p.m. 190 
4 p.m. 180 6 p.m. 140 
‘ORD. 120 7 p.m. 90 
8 p.m. 60 
9 p.m. 30 
10 pm. 25 


Taking the amount of sodium chloride in sea water at 3,000 parts per 100,000, 
the above figures show that while at the top of a spring tide the water at Swinefleet 
consists of an equal mixture of river and sea water, at low water of a neap tide there 
is scarcely any sea water present. At dead low water of a spring tide, on the other 
hand, there is still a small proportion of sea water present, and at the height of a 
neap tide there is, roughly, about one-fifth of sea water to four-fifths of river water. 

During the spring tide the river rose 12 feet in the first hour of flow, 5 feet in the 
second hour and 8 feet during the remainder. The first big rush of flood water is 
therefore practically the flooding back of the waters which have come down during 
the latter part of the previous ebb, and this is followed by a slower flow with a grad- 
ually increasing admixture of sea water. It is apparent from these results that the 
river water passes several times up and down the river channel before it becomes 
thoroughly intermingled with the sea water. 

In order to show the effect of the waters of the Aire and Don upon the river 
Ouse, during spring and neap tides, some analyses are quoted in Table XI from the 
Appendix VI, pp. 330-3831. The analyses were made by Dr. Maclean Wilson from 
samples collected at the following points: | 

(1) At Rusholme Grange, on the main stream of the Ouse, 114 mile above 


the mouth of the Aire. 


(2) In the river Aire, at short and varying distances up the stream. 
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(3) At Skelton, on the Ouse, 3 miles below the mouth of the Aire, and 


2144 miles above the Don. 
(4) In the river Don, at short and varying distances up the stream. 


(5) At Swinefleet, on the Ouse, 2 miles below the mouth of the Don. 

These samples were collected at different tides, spring and neap, at different 
states of the tide, and, as far as possible, under different weather conditions, as will 
be seen from the table. 

The analytical results recorded in this table are extremely interesting and in- 
structive. On carefully studying them, it will be seen that, while the spring tide 
samples were more affected by tidal water and consequently contained decidedly 
smaller quantities of liquid sewage matters than the neap tide samples, they also 
contained smaller quantities of dissolved oxygen. The only possible explanation for 
this apparently anomalous condition is that the more powerful tidal currents of the 
spring tides stirred up putrefactive sewage solid matters from the beds of the lower 
portions of the Aire and Don, and from that of the Ouse, and that these putrefactive 
matters rapidly absorbed dissolved oxygen from the tidal waters as they became dis- 
persed through them. 

As already noted, the waters of the Ouse at Swinefleet rise 12 feet in the first 
hour, 5 feet in the second, and 3 feet during the remainder of a spring flood tide. 
A rise of water so rapid must obviously produce an extremely powerful tidal current 
in the Ouse, Aire and Don immediately above Swinefleet, and one quite sufficient 
effectively to stir up sand, clay and sewage solid matters deposited during the less 
powerful currents attending neap tides, and during periods of slack water of both 
springs and neaps. That such a disturbance of solid matters from the beds of these 
rivers does in reality take place at flood spring tides is shown by Dr. Wilson’s an- 
alyses Nos. 37 and 39, Table XI, when they are compared with Nos. 36, 38 and 40. The 
first two samples referred to were collected at the mouths of the Don and Aire, 
respectively, and the three last at different and intermediate points along the Ouse. 
The first two samples contained 685 and 1,093 parts of suspended solids per 100,000, 
while the three latter contained 421, 648 and 704 parts per 100,000 respectively. 

On referring to the quantities of suspended solids recorded in Table XI for neap 
tide samples collected at the same points along the three rivers, it will be seen that 
they are much less, varying between 24 and 97 parts per 100,000. | 

It is evident from these results that the disturbance of the beds of the rivers in 
the localities referred to is relatively slight at neap tides, and very considerable at 


spring tides. 
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TABLE XI 


ANALYSES OF SAMPLES OF WATER COLLECTED FROM THE OUSE, AIRE AND DoN DuRING 
DIFFERENT TIDAL SEASONS, AND AT DIFFERENT STATES OF THE TIDE DuRING SEP- 
TEMBER AND OCTOBER, 1901, By Dr. MACLEAN WILSON. 


RESULTS IN PARTS PER 100,000 


September 3, 1901 Weather fine Spring tide, 18 ft. 1 in. at Goole 
Ni _ 
Solids pape a Oxygen 
No. River and Place State of ae Sodium Albu- er Remarks 
tide suspen- |chloride Pag A per 
epiths monial) am-) Lieates | er 
monia 
1 |Ouse at Rusholme....|2 hrs. ebb} 66.72 | 211.0 | 0.014) 0.09 | 0.04] 2.00 |River calm. 
2 {Aire at Airmyn....... 23 “ {| 186.0 | 127.5 | 0.01 | 0.22 | 0.05} 1.60 |River calm. 
3 |Ouse at Skelton....... 4 “ “| 238.0 | 262.5| 0.01} 0.33 | 0.04 —— |River choppy. 
4 |Don at mouth........ 6 “ “| 516.6 | 187.5 | 0.015} 0.64 | 0.05 —— |River choppy. 
5 |Ouse at Swinefleet....17 “ “| 425.0 | 281.0 | 0.01 0.53 | 0.03 —— |River calm. 





September 17, 1901 Spring tide, 16 ft. 4 in., Goole 
Weather, slight drizzle during day, but no heavy rain; water calm. 


6 |Ouse at Rusholme....|2 hrs. ebb} 53.6 : ; ‘ : River calm. 
rf ee lestio 7 O : ; : : River calm. 
8 “| 118.0 : : ; : River calm. 
9 | 516.0 ; : : : River calm. 
10 SaitoleO f 3 : River calm. 





September 23, 1901 No rain, water calm Neap tide, 11 ft. 3 in., Goole 













23.0 | 0.17 | 0.10 | 0.22 |2.30 |River calm. 
12 ¢ 24.0 37.0 | 0.60 | 0.07 | 0.19 [4.12 |River calm. 
13 |Ouse at Skelton....... 74.8 9.0 | 0.21} 0.13 | 0.16 {3.10 |River calm. 
14 |Ouse at Rusholme.... 70.6 5.2|0.11] 0.14 | 0.12 [4.27 |River calm. 
15 |Aire 1jm. above mouth/23 “ 85.6 7.0| 0.14] 0.14 | 0.14 (8.85 |River calm. 









October 1, 1901 River very calm, very slight rain during day Spring tide, 19 ft., at Goole 
16 |Ouse at Rusholme..../2 hrs. ebb| 47.0 | 360.0 | 0.0 0.06 | 0.24 1.37 |Fine and calm. 
17 |Aire at Airmyn......./83 “ 85.0 | 265.0 | 0.0 0.1 0.25 | 0.97 |Calm; slight rain. 
18 |Ouse at Skelton......./43 “ % | 222.8 | 465.0 | 0.0 0.27 | 0.25} 1.92 |Calm; slight rain. 
19 |Don at mouth......../52 “ “ | 691.6 | 360.0 | 0.0 0.94 | 0.24 1.58 |Tide very fast. 
20 |Ouse at Swinefleet....163 “ “| 359.4 | 460.0 | 0.02 | 0.56 | 0.25 1.62 |Calm; no rain. 





*By Winkler’s methods. 
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TABLE XI—Continued 


October 7, 1901 Weather fine, with strong wind. 








Nitrogen as— 
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Neap tide, 13 ft. 11 in., Goole 





Oxygen 
in ce. 
per 
litre* 


Remarks 


4.51 |Water very choppy. 
4.22 |Water calm. 

4.62 |Water very choppy. 
5.30 |Water very choppy. 


Solids 
No.| River and Place State of in | Sodium Albu- 
tide suspen- | chloride Are eheneidil MeN 
ann monia|) am- | trates 
monia 
21 |Ouse at Swinefleet....| 3 hr. flood) 78.0 15.3 | 0.28} 0.15 | 0.08 
22 |Don im. above mouth|13 “ “ 73.6 27.0 | 0.46 | 0.138 | 0.14 
23 |Ouse at Skelton....... Leet aoe 183.0 14.2 | 0.37 0.29 0.06 
24 |Ouse at Rusholme....|2 “ “¢ 76.4 8.0 | 0.37 0.17 0.0 
25 |Aire1im. above mouth|3} “ “ 74.6 9.5|0.38] 0.16 | 0.0 


October 14, 1901 Weather very fine, but cold, rivers dead calm 


26 |Ouse 4m. above Swine- 


fleet: u;. ba aeaeee: 1} hr. flood} 575.0 | 245.0 | 0.03 | 0.84 | 0.25 
27 |Don 4m. above mouthi2 “ “ | 663.0 | 200.0 | 0.04 | 0.83 | 0.23 
28 |Ouse at Skelton....... Pe Metal 66.8 | 335.0] 0.03] 0.11 | 0.23 
29 |Aire at Airmyn....... High water} 88.2 | 110.0 | 0.05 | 0.12 | 0.20 
30 |Ouse at Rusholme....| 3 hr. ebb} 60.0 | 105.0] 0.09 | 0.09 | 0.18 


October 21, 1901 Weather cold and foggy, with slight rain 


31 |Ouse at Rusholme....|2 hrs. ebb} 11.2 3.7 | 0.12; 0.10 | 0.06 
32 |Aire at mouth........ Dy Aer heh 7.8 4.2/0.15 | 0.05 | 0.07 
83 |Ouse at Skelton....... BF ee trol. 6 4.5|0.12 | 0.11 | 0.07 
34 |Don at mouth........ FA 48.8 6.7 | 0.15 0.18 0.09 
35 |Ouse at Swinefleet..../42 “ “| 97.2 8.7 | 0.07 | 0.23 | 0.09 


October 29, 1901 
| 


Weather calm and fine, no rain on previous day 





Ouse at Swinefleet....| 3 hr. flood} 421.0 | 245.0 | 0.038 | 0.81 | 0.10 
37 |Don outside mouth...|} 3?“ “¢ 685.0 | 142.5 | 0.04] 1.16 | 0.08 
88 |Ouse at Skelton....... 70 mins. “ 648.0 115.5 | 0.04 1.10 0.08 
39 |Aire at Airmyn....... li hr. “ /1093.0 45.0 | 0.06 1.28 0.06 
40 |Ouse at Rusholme..../2 “ 704.0 92.5 | 0.03} 0.94 | 0.12 


*By Winkler’s method. 


4.89 |Water calm. 


Spring tide, 16 ft. 4 in., Goole 


1.57 |Tide very strong, river 
rising very rapidly. 

1.23 |Tide very strong. 

2.0 |Tide not strong. 

1.01 |No tide. 

1.13 |Tide slowly ebbing. 


Neap tide, 10 ft. 8 in., Goole 
6.55 |River calm and clear. 
6.63 |Tide very low, sample 
taken just below 
mouth. 

6.19 |Calm. 

5.85 |Calm. 

5.29 |Calm. 


Spring tide, 19 ft. 11 in., Goole 





3.13 |Tide very strong, river 
rising rapidly. 

2.29 |Tide very strong. 

2.27 |Tide‘strong. 

2.12 |Tide strong. 

2.23 |Tide not so strong as at 
other places. 


As regards the possibility of liquid sewage matters contributing to an appreciable 


extent to the exceptional deficiency in dissolved oxygen that has been found to obtain 


in the waters of the Ouse, at spring tides, several reasons may be advanced to show 


that it is impossible. 


Thus, on referring to the analytical results recorded in Table 


XI, it will be seen that the proportions of liquid sewage matters in the neap tide 
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samples were about 10 times greater than those in the spring tide samples, and yet 
they show less deficiency in dissolved oxygen. 

Again, according to the quantities of ammonium compounds shown by the an- 
alyses, liquid sewage matters were present in the crude state in the waters of the 
Ouse in the proportions of about 5 and 0.5 per cent. during neap and spring tides, 
respectively. But it may be assumed that the organic constituents of the crude sew- 
- age had been largely, if not entirely, fermented during their passage from the upper 
reaches of the Aire and Don to the Ouse. This follows from the descriptions of the 
incidence of pollution of the Aire and Don, and of the tidal phenomena that obtain in 
the river above given. 

Thus the Aire and the Don, between their most polluted reaches and their junc- 
tions with the Ouse, distances of about 25 and 20 miles, respectively, receive little or 
no further pollution; and the distances along which the Aire and the Don are affected, 
above their junctions with the Ouse by the tides, amount to 1642 and 17 miles, re- 
spectively. 

It is evident from these conditions that the liquid sewage matters in question 
must travel through long distances, several times, up and down the tidal portions of 
all three rivers referred to, in response to the flow of the ebb and flood tides, before 
they can escape to the sea, except perhaps when the rivers are in heavy flood, and that 
they would be subjected to the fermentative processes of an active bacterial flora all 
the time. 

In order to determine the actual character of the liquid sewage matters in ques- 
tion, the writer has on two occasions made an examination of the waters of the 
Ouse, first in August, 1904, and again in August, 1911. The results which he has 
obtained are given in the following Tables XII and XIII: 


TABLE XII 


ANALYSES OF SAMPLES OF THE TIDAL WATERS OF THE RIVERS OUSE AND AIRE, COL- 
LectEeD August 31, 1904. WeratHer Fine. HicH WATER AT GOOLE 10.17 A. M.* 


The particulars of collection of the samples were as follows: 


de ee ee ee 








Place of Collection State of tide Temp. C. 

eres et ee ene ee 

1 River Ouse just above mouth of Aire.........,..6- cere eee e ener ener etees 2 hour eb 17.0 
EEA SreAE MOULD... cc + ce oe | ste Soph Ne ROA Soa a ew ne ie cp sie Ae es it: 17.0 
3 River Ouse abreast Howden Dyke, 1} miles below R. Aire........-.-+++++5+5 LF eos 17.0 
4 River Ouse just above Goole, 4 miles below R. Aire...........005+0+seeeeees it Pe es 17.0 
5 River Ouse just above mouth of Trent, 12 miles below R. Aire.......-.+-+--- Oh Ee 17.0 
6 River Ouse at mouth of Trent, 12} miles below R. Aire...........+-+++++e00> So kite 17.0 


—x: 
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Gases expressed in ce., at 0° C., and 760 mm. bar., per litre; other constituents as 
parts per 100,000. 


Me timolol Colection Thirteen days after Collection, en sty being kept out of contact 


Sample Dissolved Gases Nitrogen as— 
Sodium |Oxygen=Per cent. 


chloride saturation|O,veen=Per cent.|Nitrogen|Carbon| Am- | Ni- | Ni- 

saturation dioxide| monia | trates | trites Organic 
je tect ania 8.3 1372 24.4 0.47 6.7 | 14.09 | 53.33 | 0.0 0.23 | 0.007 | 0.04 
2 aa ades 50.0 2.16 30.7 0.52 7.4 | 14.08 | 55.09 | 0.001 | 0.26 | 0.0 0.037 
5 eee reek 58.0 2.01 28.4 0.29 4.0 | 14.18 | 53.85 | 0.001 | 0.30 | trace | 0.035 
PERN Pe on 207.0 3.60 56.5 — oad os eS ae ae — —— 
Kao Oe 464.0 4.35 64.2 1.91 28.2 | 13.57 | 54.27} 0.002 | 0.25 | 0.0 0.056 
Me Ae 505.0 4.36 64.8 1517 17.4 | 18.46 | 57.94 — — — —_— 





Nots. All the samples contained large quantities of brown clay and sand in suspension. 
*Quoted from the Appendix VI, p. 336. 


. TABLE XIII 
ANALYSES OF TIDAL WATERS COLLECTED FROM THE RIVER OUSE, ABOUT 1 MILE ABOVE 
GOOLE, DURING THE EBB TIDE, ON JULY 14, 1911. THE W8ATHER WAS VERY 


FINE AND DRY; THE WIND WAS ALSO CALM. HIGH WATER AT GOOLE 9.34 A. M. 
SPRING TIDE. 


Dissolved gases expressed in cc., at 0° C., and 760 mm. bar., per litre; other 


results as parts by weight per 100,000. 











Oxygent 
When and where Temp.| When Chlo- per cent. 
No. WE recseewy Renin Meauere ee ek oar 
collected C. | examined Carbon Nitro- rine Aun Nees satura- 

dioxide Oxygent gen Create monia)& nitrites ee 
1 |10.15 a.m., at surface....| 21.0 |At once....) —— 3.2 —_ —_ —_— —_ —— 54.7 
10.15 a.m., at surface....| 21.0 |July 24...| 56.7 0.9 11.7 | 101.3} 0.05 | 0.001) 0.27 15.4 
2 |10.20 a.m., 7 ft. below...| 20.0 |At once...| —— 3.7 — — — —_ — 64.9 
10.20 a.m., 7 ft. below...| 20.0 |July 24...| 62.9 1.16 | 11.4 | 118.5} 0.05 | 0.001} 0.23 23.5 
3 {12.10 p.m., at surface... .| 21.0 |At once..| —— 0.9 — —_ — —_ — —- 
4 {12.15 p.m., 12 ft. below.} 21.0 |At once..| —— 1.9 —_ —_ —_— —_ —_— —_ 
6 |2.15 p.m., at surface.....} 22.0 |At once..| —— 0.8 — —_ —_— —_ -_— — 
6 |3.0 p.m., at surface......| 22.0 |At once..| —— 1.8 —_— —_— —_ — — 29.0 
3.0 p.m., at surface......| 22.0 |July 24...| 63.9 0.4 12.42) 16.0 | 0.06 | 0.003) 0.25 6.4 
7 |3.30 p.m., at surface... .| 22.0 |At once..| —— 0.8 — — — —_| —_— — 
8 |4.10 p.m., at surface.....| 22.0 |At once..| —— 0.8 ——- —_| — —_ — 12.9 
4.10 p.m., at surface.....| 22.0 |July 24...| 62.9 0.4 12.39] 8.8] 0.05 | 0.005} 0.23 Gro 








Note. Sample Nos. 1 and 2 contained no nitrites; Nos. 6 and 8 contained decided quantities of nitrites. Nos. 
1, 2, 6 and 8 contained 25, 57, 333 and 153 parts of suspended solids (clay and sand) per 100,000; the other samples 
also contained considerable quantities of clay and sand in suspension. 

{These two columns should be read together. 
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The analytical results recorded in the three preceding tables, when compared to- 
gether, show that the state of the waters of the Ouse, and of the lower reaches of the 
Aire and Don, was much the same as far as the degree and character of pollution were 
concerned, in July last, in August of 1904, and in the autumn of 1901, ander similar 
weather and tidal conditions. 

They also show, in the case of the samples that were kept out of contact with the 
air, that the quantity of dissolved oxygen which each sample contained at the time of 
collection was much reduced during the period of keeping, and that the ammonium 
compounds were at the same time reduced to mere traces in quantity. On comparing 
the quantities in question with those given in Table XI for the spring tide samples 
at the time of collection, it will be seen that they are from 10 to 20 times less. It 
may therefore be concluded that the reductions in dissolved oxygen suffered by the 
same samples on keeping were caused by the fermentation of the ammonium com- 
pounds to nitrites and nitrates; and that, consequently, the fermentation of the 
organic substances originally associated with the ammonium compounds had _ been 
effected in the rivers previously to the collection of the samples. 

From a careful consideration of all the results given in the three tables, it will 
appear that the same conclusion holds good for the neap tide samples, under fair 
weather conditions, except at times, perhaps, during dead low water, when the river 
waters are practically unaffected by sea water. 

_ Thus it appears that, notwithstanding the enormous quantities of sewage and 
trade refuse matters that were being discharged into the upper reaches of the Aire, 
Calder and Don, at the various times the above investigations were made, the pollut- 
ing effects of the liquid portions thereof upon the tidal waters of the Ouse were not 
sufficiently marked to render them injurious either to man or to fish life, so long as 
the weather conditions were favorable to the temporary deposition of the solid mat- 
ters along the beds of the tributary rivers. 

When, however, the weather conditions became sufficiently unfavorable to cause 
flooding in the rivers, the temporarily deposited solids were dislodged and carried 
down in a putrefactive condition through the lower reaches of the same rivers, and 
thence into the Ouse, and they not only fouled the tidal waters of the same for the 
time being with black, putrid mud, but more permanently fouled their beds. 

The conclusion is therefore warranted that had the solid matters been removed 
from the liquid sewage and trade refuse matters before the latter were discharged 
into the upper reaches of the tributary rivers, no injury would have been caused at 
any time either to the tidal waters or to the bed of the Ouse. 


This example of the Ouse will perhaps serve as a sufficient illustration of the 
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extremely injurious results which follow the discharge of large quantities of solid 
sewage matters into tidal waters, the strength and volume of whose currents are 
not sufficient to dispose of them by transport to open water. Other examples, as 
already noted, will be found in the Appendix VI referred to. 

The discussion of the question with which this Section is chiefly concerned, “The 
Permissible Limits of Exhaustion of the Dissolved Oxygen in the Waters of New York 
Harbor,” may now be usefully taken up. 7 

There can be no doubt that the waters of New York harbor are being injuriously 
affected by the sewage solids which are being deposited over the greater portion of its 
bed. The writer, during a careful inspection which he made of the harbor in company 
with Dr. Soper, the President of the Metropolitan Sewerage Commission, and with 
some members of its expert staff, early in October last, found that small masses of 
black mud were to be noticed constantly rising to the surface of the waters of the 
more highly polluted portions of the harbor. He found also that very finely divided 
solid matters were generally diffused throughout the waters of the harbor; they were 
specially noticeable in the waters of the Upper bay, and were easily traced as far up 
Long Island Sound as the Stepping Stones Lighthouse. The injury from the accumu- 
lation of sewage solids over the bed of the harbor will certainly become more intense 
in the more highly polluted localities, and more widespread, if the discharge of these 
matters into the harbor be allowed to continue. 

The writer has no doubt whatever that it is easily and directly oxidizable sub- 
stances from the foul deposits that now cover the greater portion of the bed of the 
harbor which cause the large deficiencies in dissolved oxygen which have been shown 
to obtain in the waters of the harbor by the investigations of the Metropolitan Com- 
mission. 

If therefore a standard is to be formulated with the object of controlling the dis- 
charge of sewage matters into the harbor, in the public interest, depending upon the 
permissible limits of exhaustion of the dissolved oxygen in the waters of the harbor, 
there must be an antecedent condition that only liquid sewage matters be allowed to 
be discharged into the harbor, and that all solid matters must be removed as far as 
possible by mechanical subsidence, or, when necessary in the case of unfavorably sit- 
uated outfall sewers, which it would be difficult or impracticable to remove, by chem- 
ical precipitation. 

In fixing the permissible limit of exhaustion of the dissolved oxygen of the tidal 
waters of the harbor, care must be taken to ensure that, while it does not prevent the 
legitimate use of the harbor for the disposal of liquid sewage matters, so far as the 
natural advantages, presented by the harbor for such purpose, permit, it shall safe- 
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guard as far as possible the legitimate interests of the great communities residing 
round the harbor, and shall preserve to them and to the owners of property due con- 
sideration for the public health and for the amenities of the great sheets of water com- 
prising the harbor. 

Having regard to the favorable nature of the conditions which obtain: in those 
portions of the harbor that are directly affected by the tidal currents for the ad- 
mixture of river and sea waters, the limit might, in the opinion of the writer, be safely 
fixed at between 60 and 70 per cent. of saturation, provided that the tests be made at 
low water, and under calm weather conditions, and at any point not exceeding a dis- 
tance of 200 yards from the point of discharge, either at the surface or at any depth 
below it. . 

Such a limit to the permissible exhaustion of the dissolved oxygen of the harbor 
waters, in the near neighborhood of the outfall sewers, would ensure, without undue 
hardship upon the rate payers, reasonable attention to the selection of suitable sites 
for outfall sewers, and adequate protection to the owners of property and to the amen- 
ities of the harbor. : 

Furthermore, with such a controlling limit to the permissible exhaustion of the 
dissolved oxygen of the harbor waters, and with the antecedent condition requiring 
the removal of the solid matters from the liquid sewage matters before the discharge 
of the latter into the harbor, in force, the general body of the harbor waters beyond 
the neighborhood of the outfall sewers would in all probability show no appreciable 
deficiency in dissolved oxygen, not even when, as is anticipated, the volumes of sewage 
to be disposed of become largely increased with the expected development of Greater 
New York. 


REPLIES TO SPECIFIC ‘QUESTIONS PuT TO THE WritTER, Dr. W. EH. ADENEY, BY THE 


METROPOLITAN SEWERAGE COMMISSION OF NEW YORK. 


Question 1. Do you think it would be desirable and feasible to establish a stand- 
ard of cleanness for the waters of New York harbor? 

It would not be advisable, in the opinion of the writer, to establish a uniform 
standard of cleanness for the New York harbor waters—it would indeed be impossible 
to maintain one in practice. 

It must be remembered that the shipping in the harbor constitutes a constant 
and unavoidable source of pollution, and that the incidence of pollution therefrom 
is also practically uncontrollable. 

Furthermore, as explained in Section III, the harbor waters are quite capable 


of satisfactorily disposing of the liquid sewage matters from the whole population 
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of Greater New York, and they will be for many years to come, provided that the 
solid matters in suspension in the sewage be first removed, and that the discharge of 
the liquid matters be strictly limited and controlled so as not to over-pollute any por- 
tion of the harbor waters. 

A standard of minimum cleanness to which the waters at any point of the harbor 
may be reduced is, however, essential for the purpose of limiting and controlling the 
volumes of liquid sewage matters draining into the harbor at any point, and for pre- 
venting the discharge of such matters into slack waters. 

Question 2. If a standard is established, should it be based solely on chemical 
analysis or would a mixed standard which would take into consideration the appear- 
ance of the water and perhaps its physical, chemical and bacterial condition be better? 

It should be based solely upon chemical analysis. 

Question 3. Should a standard of cleanness rest upon the amount of sickness 
and death which can be shown to be produced by pollution, or should the standard be 
based on what seems suitable and appropriate on the score of cleanness? 

The standard should be based on what seems suitable and appropriate on the 
score of cleanness. 

Question 4. Should the waters be kept pure enough for bathing and, if so, 
where? 

For the reasons given in the reply to Question 1, it would at all times be impos- 
sible to keep the waters in every part of the harbor pure enough for bathing. It 
ought, however, to be possible to maintain the waters in those portions of the harbor 
to which sewage matters in the crude state do not gain direct access in a sufficiently 
pure state for such purpose. 

It is impossible to offer any useful opinion as to the particular parts of the har- 
bor that are, or would be, under the conditions formulated in Section III as necessary 
for the maintenance of a proper sanitary condition of the harbor, sufficiently pure 
for public bathing, without having first definitely ascertained the exact chemical con- 
ditions of the bed and waters thereof. 

Any part of the harbor, the bed and waters of which are free from solid and liquid 
sewage organic matters in an unfermented condition, and the waters of which contain 
dissolved oxygen in quantities not less than 80 per cent. of saturation, and am- 
moniacal nitrogen not exceeding 0.01 part per 100,000, may be regarded as sufficiently 
pure for public bathing. 

It is possible to determine whether unfermented sewage organic matters be pres- 
ent, or absent, in a sample of harbor water by a very simple test. 


The dissolved oxygen and ammoniacal nitrogen are determined in the sample 
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while the latter is in the fresh condition. A portion of the sample is also kept in a suit- 
able vessel out of contact with the air for seven days, at a temperature of 18° to 
22° C., and the same constituents are again determined. If the dissolved oxygen be 
found to be unaffected, or reduced by not more than 0.5 to 1.0 ce. per litre, and the 
reduction of the dissolved oxygen be accompanied by a decrease in the quantity of am- 
moniacal nitrogen, it may be concluded that unfermented organic matter was entirely 
absent in the sample at the time of collection. 

If, on the other hand, the dissolved oxygen be more largely reduced, and the am- 
moniacal nitrogen remain similar, or become greater in quantity, it may be con- 
cluded that unfermented organic matters were present in the sample at the time of 
collection, and that the water in question is not sufficiently pure for public bathing. 

Question 5. Should the waters be kept pure enough for oyster culture and, if 
so, in what parts of the harbor? 

For the same reasons as those given in the preceding reply, it would be impos- 
sible to keep the waters of large portions of the harbor sufficiently clean for oyster 
culture. 

No shellfish industry should be carried on in waters liable to pollution by unfer- 
mented sewage organic matters. 

Waters of the purity defined in the preceding reply may be regarded as sufficiently 
pure for oyster culture. 

In the case, however, of the examination of waters for the purpose of oyster cul- 
ture, bacteriological as well as chemical tests should be made, but in reference to the 
results obtained from them, the writer desires to refer the Metropolitan Commission 
to the Fourth Report (on Shellfish) of the Royal Commission on Sewage Disposal, 
England. It will be found that this short report deals as thoroughly with the ques- 
tion of Oyster Culture and bacteriological tests as existing knowledge permits. It 
must be remembered that oysters have the power of absorbing and concentrating 
organisms from water, freshly polluted by sewage matters, flowing over them. 

Question 6. Should effervescence, marked discoloration, decided turbidity, oily 
sleek, floating solid sewage materials or deposits of sludge be permitted anywhere in 
the harbor and, if so, where and under what circumstances? 

Marked discoloration and decided turbidity should only be permitted in the im- 
mediate neighborhood of suitably situated outfall sewers, as indicated in Section III. 
Oily sleek, floating solid sewage materials, or deposits of sludge should under no con- 
ditions be permitted anywhere in the harbor except to a reasonable extent from the 
shipping. 

Neither should effervescence be allowed. 
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Question 7. Should we establish one standard of cleanness for the whole harbor, 
or should there be different standards for different parts of the metropolitan district? 

One standard of minimum cleanness should be established in accordance with the 
requirements explained in the replies to Questions 1, 4 and 5. 

Question 8. If a definite standard of cleanness is desirable, how should that 
standard be expressed? Please give us a draft of your opinion as to the proper wording? 

No sewage or refuse matter shall be discharged, or shall be allowed to drain into 
any part of the harbor except, within reasonable limits, from the shipping, unless the 
solid matters in suspension therein have been previously removed, as far as possible, 
by efficient mechanical subsidence or by chemical precipitation when unfavorable 
local conditions in the vicinity of the outfall sewer require it. 

The discharge of liquid sewage matters, from which suspended solids have been 
previously removed in the manner above described, shall be limited and controlled 
so as not to reduce the cleanness of the waters of the harbor, at any point not exceed- 
ing 200 yards away from the point of outfall, below that represented by a dissolved 
oxygen content of 60 to 70 per cent. of saturation, and an ammoniacal nitrogen con- 
tent not exceeding 1 to 1.5 parts per 100,000. The samples for testing shall be collected 
at low water and during calm weather. They shall also be collected at the surface or 
from any depth below it. 

Question 9. Will the amount of dissolved oxygen in the waters of the harbor, ex- 
pressed in a percentage of its saturation value, furnish a reliable index of the clean- 
ness of the water, and, if so, what percentage should be adopted to secure each of the 
following results: 

(a) That the waters of the harbor may not become offensive under any 
weather conditions; 

(b) That the use of public baths, if judiciously located, may not be preju- 
dicial to the health of those using them; 

(c) That shellfish taken from the beds in present use may be eaten with- 
out danger to health? 

Reply: 

(a) An amount of dissolved oxygen amounting to 60 per cent. of saturation 
would be amply sufficient to prevent the harbor waters from becoming offensive 
under any weather conditions, provided that the bed of the harbor were free from 
pollution with solid sewage matters. 

(b) Besides the assurance that the waters of the localities selected for the 
public baths contain a quantity of dissolved oxygen amounting to at least 80 per 


cent. of saturation, it is necessary to know that they do not contain unfermented 
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sewage organic matters, and that ammoniacal nitrogen is not present in larger quan- 
tities. than 0.01 per 100,000. The bed must also be free from pollution from solid 
sewage matters. (See reply to Question 4.) 

(c) Similar information is necessary concerning the waters and bed of the local- 


ities in which oyster beds are maintained. (See reply to Question 5.) 


SECTION II 
REPORT OF CHARLES V. CHAPIN 


METROPOLITAN SEWERAGE COMMISSION OF NEW YORK. 


GENTLEMEN: In accordance with your request I made a tour of inspection of the 
waters of New York harbor in your company on June 28, 1911, and discussed with you 
a number of problems which are under consideration by your Commission concerning 
the possible relation of the pollution of these waters and the public health. Later, I 
received your letter of June 29th, setting forth more explicitly the points on which 
you desired an opinion. On June 29th I spent most of the forenoon at the Depart- 
ment of Health making inquiries in regard to the sources of the reported cases of 
typhoid fever. In the afternoon I made a trip to Staten Island, observing the condi- 
tion of the waters of the harbor and of the water along the piers on the easterly side 
of the island. 

There are four somewhat related topics referring to ways in which the polluted 
harbor water may have an influence upon health which may be first considered. 

1. The Transmission of Disease by Means of Oysters and Other Shellfish. Typhoid 
fever is the only disease which has been definitely shown to be transmitted by oysters, 
though in the light of our present knowledge there is no theoretical reason why infec- 
tive diarrhea, dysentery and cholera might not be transmitted in the same way. That 
well marked outbreaks of typhoid fever have been caused by oysters grown, or “fat- 
tened,” in polluted waters is established by satisfactory epidemiological evidence. Such 
an instance of disease due to oysters infected near a sewer in Jamaica bay was reported 
by yourself in 1904. It is to be noted that in most of these well-authenticated out- 
breaks the shellfish were infected in water grossly polluted by fresh sewage. There is 
no doubt that oysters from such waters are a real source of danger. With the pro- 
gressive dilution of the sewage, and increasing distance from the sewer outfall, the 
danger diminishes. How much danger is to be apprehended from oysters grown in 
large bodies of water in which sewage is greatly diluted it is impossible to say. 


- We cannot at present draw the danger line with any degree of accuracy. Outside of 
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well-defined outbreaks the relation of sporadic cases of typhoid fever to shellfish 
consumption has been much studied in England and there is considerable evidence to 
show that a very appreciable amount of the disease is caused in this way. It often 
appears that typhoid fever is more prevalent among shellfish eaters than among those 
who do not use them. The Department of Health of New York City has studied 
this subject somewhat, and from rather meager published figures it does not appear 
that oyster eaters form an excessive proportion of typhoid cases. Additional figures 
have been promised me but have not as yet been received. It is, however, difficult to 
trace oyster infection in a city like New York. In my own city, Providence, condi- 
tions are different, for the local market is supplied exclusively from oysters grown 
in the waters of Narragansett bay, parts of which are grossly polluted with sewage. 
I’rom the fact that only 10 per cent. of our typhoid fever cases have eaten raw oysters 
during the incubation period of the disease, and that the disease is far less prevalent 
when oysters are consumed in the greatest quantity, and is less prevalent among well- 
to-do people who are the larger consumers of oysters than among the poor, and from 
the fact that our typhoid death rate is low, I am inclined to think that very little of 
our typhoid fever is due to oysters, and it is quite likely that the same is true of New 
York. Efforts have been made by English authorities, and also by those of our own 
States, to fix a standard of purity for oyster grounds. Such standards must at 
present be merely tentative. If the impurities allowed by such standards are ex- 
ceeded, the sale of oysters from the polluted waters should be prevented in some way 
or the waters should be purified. In such cases the cost of purification must always be 
considered in connection with the value of the industry. It may be more economical 


and wiser to destroy the industry than to purify the waters. 


2, The Transmission of Typhoid Fever and Other Diseases by Means of Flies. 
This is a subject which has been very widely discussed, but one concerning which 
there is very little really decisive evidence. On general principles it would appear 
that the fly, which delights to come in contact with human excreta, and which has 
often been observed to pass directly from such excreta to milk and other easily in- 
fected human food, may easily in this way be the cause of disease. There is an al- 
most universal consensus of opinion that where conditions are especially favorable, 
as where there are large masses of exposed human excreta, great numbers of flies and 
unprotected food in close proximity, these insects may be an important factor in the 
spread of typhoid fever and other diseases. These conditions are realized in army and 
mining camps, and to some extent in the poorer sections of unsewered cities where 
privy vaults abound. In well-sewered cities the absence of privy vaults renders the 


opportunities for fly infection less numerous than in camps. As to exactly what part 


REPORTS OF EXPERTS—CHAPIN 123 


of the typhoid fever and diarrheal disease of our cities is to be attributed to the fly is 
still a matter for investigation and one concerning which there are differences of 
opinion. I am inclined to the belief that most of the typhoid fever is due to contact 
infection, to a large extent contact with “carriers,” and that the fly does not play a 
very important part. It has been alleged that in New York the fly has special oppor- 
tunities for becoming infected on the filth which accumulates along the piers near the 
sewer outlets. Whether this is so or not, there are other reasons for making such 
changes in the sewer outfalls as would do away with this source of danger if it be a 


real one. 


3. The Transmission of Typhoid Fever Through Bathivig in Infected Waters. It 
has been suggested from time to time that typhoid fever may be caused by bathing in 
waters polluted with sewage, and alleged instances have occasionally been reported. 
I know of no instance, however, in which the evidence is at all conclusive. On gen- 
eral principles, again, it may be argued that the danger from this source is very real 
when the pollution is considerable, as it is along the piers of Manhattan. But the 
“principles” of sanitary science from which this deduction is made are subject to such 
unknown limitations that inferences, not otherwise verified, can only be drawn from 
them with great risk of error. To refer to only one, though quite similar deduction 
from “general principles,” which has been shown to be erroneous, attention is called 
to the assumption, commonly made a few years ago, that it is as dangerous to use ice 
cut from polluted water as it is to drink the water itself. There is now abundant epi- 
demiological evidence to show that under ordinary conditions there is practically no 
danger in using ice from water moderately polluted, but sufficiently so to be highly 
dangerous for drinking. Bacteriological studies have shown why this is so. It is often 
assumed that sewage-polluted tidal waters, like those about Manhattan Island, con- 
tain many virulent typhoid bacilli, and that bathers frequently, if not usually, swallow 
very considerable amounts of water, and that, therefore, the danger of infection is 
somewhat commensurate with drinking similarly polluted fresh water. As a matter of 
fact, we know really very little about the amount of dangerous pollution in New York 
harbor and similarly polluted waters. It is assumed that the number of virulent 
typhoid bacilli is fairly indicated by the amount of sewage pollution, or by the num- 
ber of colon bacilli, or other intestinal bacteria found in the water. But actually very 
little is known about the number of virulent typhoid bacilli in infected tidal waters, 
though this is the fundamental fact of the whole matter. It is well known that the 
problem of determining the danger of infection is a quantitative one. Thus it has been 
shown that, although pathogenic bacteria may be recovered from sewer air, they occur 


in such small numbers that the danger of infection from breathing such air is negli- 
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gible. It may be that the tidal waters around such cities as New York, Providence, 
Fall River and Boston, where there is comparatively little typhoid fever, are, merely 
because of dilution, so little infected as not to be an appreciable menace to bathers. 
It may be, too, that the typhoid bacillus dies, or loses its virulence, in sea-water sooner 
than we have assumed. Again, it may be that much less water is swallowed by 
bathers than is commonly assumed. Perhaps the puffing and blowing common with 
bathers eliminates most of the bacteria which get into the mouth and nose. There may 
be many other factors which we do not now think of which greatly minimize the 
danger from bathing in polluted waters. But, however that may be, experience, I 
think, amply justifies us in being extremely wary of @ priori reasoning in studying 
the methods of applied sanitation. . 

There appears to have been no serious epidemiological study of the danger of 
bathing in polluted waters, though the problem is an important if difficult one. A 
study of the relative prevalence of typhoid fever among bathers and non-bathers would | 
afford the best evidence. Though this might not be practicable for the whole number 
of bathers, an intensive study of selected groups is certainly not impossible. Again, 
a study of the number of bathers among reported typhoid cases is perfectly simple, 
and would reveal any large excess among this class. So also a study of age, sex and 
seasonal distribution of typhoid fever in New York, particularly in comparison with 
other cities, might throw much light on the subject. At present I am unable to obtain 
any suggestive data from either the Department of Health or the Superintendent of 
Baths. You state in your letter that there are over 300,000 baths taken annually in 
the bath-houses besides those taken along the piers, and if bathing were a serious 
danger it ought to be reflected in the typhoid death rate. This death rate, however, 
for the Borough of Manhattan is low, less than half that of the average American 
registration city. To estimate the danger from bathing in the tidal waters about 
New York is to make a mere guess, and I do not think that we are warranted from 
existing data in assuming that it is a very serious one. If this danger is to be a 
factor of moment in determining the expenditure of large sums for sewage disposal, it 
ought to receive careful and serious study. 

4. The Transmission of Typhoid Fever from Handling Driftwood. It has been 
suggested that the collection of driftwood which floats about the harbor in consider- 
able quantity is a means of spread of typhoid fever. It has been shown that this 
driftwood is collected by the poorer classes and is carried to their houses when it is 
used for firewood. I understand, as might be expected, that intestinal bacteria are 
found on this material. In the light of our present knowledge the handling of this 


wood is a possible danger. How great this danger is there is no evidence. It is one 
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of the many modes of “contact infection” in this disease. Contact infection or the 
fairly direct transfer, usually by means of the fingers, of excremental material from 
typhoid cases and “carriers” to the mouth and to the food of healthy persons is, I 
believe, altogether the most important factor in the causation of typhoid fever in 
cities conditioned as is New York. The reasons for this belief I have elsewhere con- 
sidered at some length. The hands, unwashed after the use of watercloset and urinal, 
seem to me to be the most important means by which this disease is spread. Owing to 
the small number of persons who, I suppose it is safe to assume, handle driftwood, as 
compared with the number who daily use waterclosets and urinals, and owing to the 
unfavorable effect of their environment on the life of typhoid bacilli on driftwood, it 
would appear likely that driftwood, though it may occasionally be the bearer of living 
typhoid bacilli, is rarely, if ever, the actual source of this disease. A perhaps even 
greater theoretical source of danger would be the handling of wet hawsers and other 
lines by deck-hands and wharf men. 

In regard to the four modes of infection which have been considered, by which it 
is possible that the infected waters about New York may be a danger to health, it may 
be affirmed that we have no accurate knowledge. It is my own opinion that the actual 
danger at the present time is not very great. 

Relation to Health of Odors and Gases from Polluted Waters. This is a phase 
of the subject concerning which we have far less knowledge than we have of the modes 
in which infectious diseases are spread. Of late, evidence has been accumulating that 
what were formerly considered dangerous impurities in air are not so dangerous as 
was supposed, if they are dangerous at all. Dust certainly has its dangers, and gross 
pollution of the atmosphere, with odors offensive to the senses, is productive of dis- 
comfort which does not conduce to health. Farther than this our knowledge does 
not at present extend. If the odors arising from the slips and rivers constitute a real 
nuisance, the nuisance ought to be abated, but we have no knowledge that scarcely 
appreciable odors, which are only recognizable by sensitive people unaccustomed to 
them, indicate in any way the presence of substances injurious to health. Such being 
the facts, the location of many hospitals along the margins of the river adds little 
weight to the demand for the purification of the waters wherever locally the pollution 
causes a real nuisance. | 

It is suggested in your letter that what are commonly called esthetic considera- 
tions ought to have weight in any study of river pollution and its prevention. And 
this is certainly so. The public demands clean highways and it demands clean water- 
ways as well. The degree of cleanliness can perhaps be determined by those who are 
to pay the bills. To the occasional visitor to New York it appears that the limit of 
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permissible pollution of its waterways has been reached. Odors of sewage may at 
times be noticed in mid-stream and the waters are evidently discolored and rendered 
more or less turbid by sewage. 

The pollution of harbors and the deposit of sewage sludge on the bottoms take 
place so insidiously, and the problem of dealing with sewage is so great, that most 
cities neglect to undertake remedial measures until the waters become extremely foul 
and the bottoms are covered with a deep layer of gas-forming ooze. Fortunately, 
New York waters have not yet reached this condition, though they are surely ap- 
proaching it. It will be well if measures are adopted in time to prevent, instead of 
waiting to remedy, the enormous nuisance which is certain to develop in the not-dis- 
tant future. 

In passing, it may be suggested that the unattractive appearance of New York 
harbor is greatly accentuated by floating débris, a large part of which presumably 
comes from piers and shipping, and which ought to be largely prevented by the en- 
forcement of appropriate police regulations. 

Before concluding, I would emphasize what is a fundamental principle of sanitary 
work, and indeed of public work of every kind, namely, that the value of every pro- 
cedure must be considered in connection with its cost. This principle, unfortunately, 
is frequently lost sight of by those who are interested in special projects, and who, 
realizing their intrinsic importance, fail to remember the large number of other and 
perhaps equally valid claims on the municipal treasury. It not rarely happens that, 
owing to lack of careful investigation, or owing to official inertia, or to popular 
clamor, or other reasons, money is expended for certain sanitary work which, if 
diverted to other channels, would cause a far greater saving of life and health. 

Finally in regard to the pollution of the tidal waters of the City of New York, 


the dangers to health therefrom, and the action demanded, it may be concluded— 


First. That the danger to health from bathing, from the use of oysters and 
driftwood, and from similar modes of infection, is not sufficiently great nor suffi- 
ciently well established to warrant for this alone the expenditure of any very large 
sums, but if, incident to other remedial measures, it shall be found that the sewage 
can be freed from pathogenic bacteria at a comparatively low cost it would be wise 
to adopt such a procedure. 

Second. That the discharge of sewers through their present outfalls is produc- 
tive of many local nuisances of a serious nature and greatly increases the danger of 
the transmission of disease in the ways above referred to. This local discharge of 


sewage should be stopped as soon as possible. 
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Third. That measures should be taken to prevent any further increase in the 
pollution of the main channels. Where shall be the outfalls of the intercepting sewers 
which presumably must be constructed, and what sort of disposal works, if any, must 


be undertaken are matters for experts to determine. 


CHARLES V. CHAPIN. 
PROVIDENCE, R. I., July 10, 1911. 


SECTION III 
REPORT OF HARRISON P. EDDY. 


METROPOLITAN SEWERAGE COMMISSION OF NEW YORK, 
New York CIty. 


GENTLEMEN: In response to your request I have given consideration to the effect 
of the discharge of sewage into New York harbor and present the following report upon 
a standard of cleanness for the waters of New York Harbor. 

An effort has been made to fix upon such a standard that it is reasonable to ex- 
pect that the harbor waters can be brought to conform to it and will, thereafter, be 
maintained in accordance with it and that, if this is accomplished, the waters will be 
in satisfactory condition. 

This study has included an inspection of the waters in question, a discussion 
with your President of the various conditions affecting the problem, and a review of 
the report of your Commission, dated April 30, 1910, and other reports and litera- 
ture bearing upon this subject. Particular attention has been given to the consider- 
ation of the specific questions asked by your Commission and by the Board of Esti- 
mate and Apportionment, answers to which will be found in the latter part of the 


report. 
Waters Aspout NEw YorRK. 


The City of New York comprises five boroughs—Manhattan, Bronx, Brooklyn, 
Queens and Richmond. Of these the Bronx is the only one which is not situated upon 
an island. The main bodies of water bounding the various portions of the city are 
Hudson river, Harlem river, East river, Long Island Sound, Upper bay, Lower bay, 
Atlantic Ocean, Raritan bay, Arthur Kill, Newark bay and Kill van Kull. These 
waters constitute one of the greatest assets of the city, in fact the importance of New 
York is dependent upon them. It is therefore self-evident that no reasonable expense 
should be spared to maintain them in condition to satisfactorily perform their import- 


ant functions. 
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USES TO WHICH THE WATERS ARE PUT. 


These waters are used in many different ways and their very presence has an 
important climatic effect upon the city and makes life pleasanter on that account. 
The commerce passing to and fro over these waters is enormous in volume and is des- 
tined to increase greatly in years to come. These waters constitute thoroughfares, 
over and across which millions of people travel each year and when being used in this 
way may be considered as great water highways. 

The City has provided many parks bordering upon the rivers, which in itself is 
evidence that the waters are valuable features of the recreation grounds. The parks 
are visited, especially during the warmer months of the year, by great numbers of 
people who go to them for pleasure, recreation, rest and relief from the turmoil and 
unsanitary conditions of crowded factories, stores and homes, and who are physically 
invigorated and strengthened by the fresh air to which they can thus have access. It 
is of the utmost importance to health as well as comfort that this air be not vitiated 
by foul odors. : 

It is common to find large numbers of people standing or sitting in the parks and 
gazing into the adjacent waters. It is, therefore, important that these waters should 
be reasonably clean and free from matters which are offensive to the sight. 

Further evidence of the value of these waters is found in the fact that public and 
private hospitals are situated adjacent to them. These institutions, which are provided 
for the care of the sick, need the best of air and it is obvious that this air should 
not contain offensive odors arising from sewage-contaminated waters. 

A number of public bath-houses have been established along the shores, into and 
through which the waters pass. These bath-houses are frequented by vast numbers of 
bathers who should be provided, as far as possible, with clean water free from patho- 
genic bacteria. There is little direct proof that disease has been caused by bathing in 
sewage-polluted waters; on the other hand there is substantial evidence which makes 
it certain that bathing in sewage-contaminated waters must be detrimental to health. 

The waters of the rivers are not particularly well adapted for pleasure boating, 
although there are large numbers of yachts, motor boats and sailing craft which fre- 
quent them or which depend upon them, to some extent, to furnish recreation. These 
interests are entitled to waterways which are reasonably clean, unobjectionable to the 
sight and free from offensive odors. 

The oyster industry appears to have gradually migrated from the waters of the 
Upper bay and is at the present time confined largely to Jamaica bay and the south 
shore of Staten Island. There is ample evidence that shellfish, taken from sewage- 


polluted waters, have caused disease and death. It is therefore important that shell- 
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fish should be collected and used for food only from waters which are free from sewage 
contamination. 

Fishing in these waters is a minor industry. However, fish do exist in them and 
some few are caught. If the waters are seriously contaminated with sewage the fish 
cannot live in them, and whatever value there is to the industry will therefore be lost. 

These waters are doubtless used in many other important ways; enough has been 
said, however, to show that they constitute an extremely valuable asset to the cities 


adjacent to them for health and for pleasure as well as for commercial purposes. 


- General Considerations Relating to Sewage Disposal. At the present time the 
cities adjacent to the waters surrounding the city of New York and comprising New 
York harbor and bay discharge their sewage into these waters without removing 
therefrom any substantial proportion of the inorganic or organic matters. This 
statement is subject to the qualification that small and relatively insignificant quan- 
tities of sewage are treated at a few purification plants. 

In considering the question submitted to me, I have taken into consideration the 
present method of sewage disposal as now in operation in these cities, the conditions 
produced by the discharge of sewage into said wateis and the assurance that the quan- 
tity of sewage produced in the future will greatly exceed that discharged into the bay 
at the present time. 

Sewage is made up of about 99.9 per cent. water and 0.1 per cent. of foreign 
matter, a portion only of the latter being capable of causing objectionable conditions. 
This relatively small quantity of foreign matter exists in three forms; viz. : 

| 1. Particles having a specific gravity less than that of water, which, there- 
fore, float. 

2. Particles having a specific gravity equal to or greater than water, which 
are carried in suspension in the sewage because of its velocity of flow, and most 
of which tend to settle in quiescent water. 

3. Matters which are dissolved in the sewage or are in colloidal condition. 

These substances may be again divided into two classes—inorganic and organic 
matters. The organic matter, as a rule, is the portion which directly or indirectly is 
likely to cause objectionable conditions. All sewage contains living organisms, some 
of which, under favoring conditions, are capable of producing disease. 

There are practical methods now in use for removing certain portions of the for- 
eign matters in sewage, and other methods which, while they do not actually remove 
the organic substances, transform them into mineral or comparatively stable organic 


matter. These processes are in successful operation, and it must be conceded that it 
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is possible and in most cases practicable to so change the character of sewage before its 
discharge into tidal or other waters that it will not cause objectionable conditions. 

As a rule, the further the process of purification is carried—that is, the higher the 
degree of purification obtained—the greater will be the cost of treatment. It is, there- 
fore, important to determine to what extent, if any, sewage should be purified before 
its discharge into natural bodies of water. 

Water, whether from the land or the sea, in its natural condition contains a - 
supply of oxygen which is dissolved in it and which is available to support animal 
and vegetable life, upon which depends the digestion and oxidation of the organic 
matter of sewage which may be discharged into streams, lakes or the sea. The trans- 
formation of the organic matter of sewage into mineral and stable organic matter is 
brought about very largely by the action of bacteria, and when the quantity of sew- 
age is small in relation to the quantity of water into which it is discharged, the 
process will go on without materially diminishing the supply of dissolved oxygen. In 
general it may be stated that there is enough dissolved oxygen in 50 volumes of water 
to support sufficient bacterial life to transform the organic matter of 1 volume of sew- 
age into stable substances. Many millions of cubic feet of fresh sea and land water 
pass into and out of New York harbor each day, although it may never be possible to 
fully utilize it because of the difficulty of securing a uniform mixture of the sewage 
with the water. It is obvious, however, that the city has at hand a means of digest- 
ing the sewage of a large population, and this valuable asset should be utilized as 
fully as possible, limited, however, by the condition that such use should not un- 


reasonably interfere with the other uses to which the water may be put. 


SOURCES OF POLLUTION. 

The sources of littering and polluting substances are many and varied. The 
natural run-off from the surface of the ground carries with it many substances which 
affect unpleasantly the appearance of the waters, while the rivers bring down driftwood 
and the tide brings in drift from the ocean. 

By far the most important polluting substances, however, are the waste products 
from the cities and shipping. The sewers are constantly discharging large quanti- 
ties of filth, while during storms immense volumes of street washings flow into the 
waters of the harbor. At times this storm water is very foul, while at other times, 
especially after the storms have continued for a considerable period, it may be com- 
paratively clean. 

In the aggregate the quantities of waste matters which accidentally fall, or are 
intentionally thrown into the water from the many miles of docks and shore lines, is 
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large. Irom thousands of boats using the harbor material quantities of sewage are 


discharged, and considerable refuse, oil and grease unavoidably reach the waters. 


EVIDENCES OF POLLUTION 

The presence of these foreign substances is made evident by floating matters 
such as driftwood, casks, boxes, crates, hay, straw, garbage, matches, corks, small 
quantities of fecal matter, and films of oil sometimes extremely thin and attenuated 
and at other times comparatively thick and distinctly colored. Occasionally the oil 
and grease will be driven onto the shore and there spread out over the stones and 
sand, or cover portions of sea walls and docks. The driftwood either floating upon 
the waters, or washed up onto the shores, is often covered with oil and grease, indi- 
cating that it has come in contact with refuse which, in all probability, came from 
sewers. 

Certain foreign substances, particularly storm water and sewage, produce a 
marked turbidity, the existence of which diminishes the attractiveness of the waters. 

Matters in suspension, such as paper and bits of cloth, are evidences of pollu- 
tion and as such convey unpleasant impressions to the persons gazing upon the water, 
whether of necessity, in connection with their occupations or in quest of pleasure and 
recreation. 

Deposits of mud containing sewage matter are exposed at low tide and frequently 
stirred up by boats in the slips and shallow waters. During warm weather, gas 
generated in the process of decomposition is seen rising through the water from the 
deposits below, and often large masses of unsightly mud are brought to the surface, 
having been made sufficiently buoyant by the entrained gases of putrefaction. Such 
conditions are obvious evidences of pollution and are recognized as such by the 
people under whose gaze they fall. 

The presence of excessive amounts of sewage or other polluting matters in a given 
volume of water is accompanied by a reduction in the normal quantity of dissolved 
oxygen. If this reduction is carried sufficiently far, the water is turned black in color 
and gives off offensive odors. Unfortunately, such conditions are common in the 
slips and canals during the warmer weather, and are most unpleasant evidences of 
pollution. 

Itt EFFECTS OF POLLUTION. 

Floating Matters. Floating matters give to the waters an untidy appearance, and 
if they contain garbage or evidences of sewage, such as bits of grease and fecal matter, 
they are repulsive and objectionable. Police regulations, when made effective by effi- 
cient inspection, result in reducing to a reasonable minimum the intentional littering 


of the waters with refuse and garbage, although it is inevitable that some such sub- 
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stances will find their way into the waters occasionally. Such regulations are, of 
course, powerless to prevent the discharge of these matters through sewers. 

Storm water containing the wash from streets and alleys will carry corks, matches, 
paper, garbage and many other floating substances which will give the waters in the 
vicinity of the sewer outlets an untidy appearance. Much can be done to minimize 
the quantity of such matter by efficient street cleaning. Such discharges are fortun- 
ately confined to a limited period of time—practically equivalent to the duration of 
the storm—and they come at times when the public is least likely to be utilizing the 
waters and water front for recreation and pleasure. However, the evidences of such 
discharges will remain for a time—and in some places for a long time—after the 
cessation of the storms, so that they are not likely to be wholly avoided. 

Floating matters are constantly present in sewage, and this is doubtless the 
source from which the greatest quantity of such substances is to be expected to reach 
the waters of the harbor and bay if the present method of direct discharge of the sew- 
age is to be continued. 

It is entirely practicable to collect the sewage, convey it to suitable points, and 
there provide means for the removal of the floating matter before it is discharged into 
the harbor. Such a course seems desirable, although it is doubtful if the removal of 
he floating matter alone is sufficiently important to warrant so great an undertaking. 

Turbidity.» One of the important features of the park system is the attractiveness 
of the water front. Thousands of persons visit the parks largely to secure a glimpse of 
the water and to enjoy the breezes from it. It will, therefore, be unfortunate to allow 
the pollution of the waters about the city to proceed so far that they become unsightly 
or lose their natural cleanness to such an extent that the pleasure of looking into them 
and observing fish and other animal life is lost. It is, therefore, necessary to avoid 
excessive turbidity, which is caused by very finely divided suspended matter. Even 
though there are no recognizable evidences of sewage, the water may become so turbid 
that the bottom is not visible although the water is of but moderate depth. Such a 
condition would deprive the people using the parks of one of their natural advantages. 

Suspended Matter. Solid substances, as distinguished from those in solution, are 
carried in suspension in the sewage as it flows through the sewers. Some of these sub- 
stances are very finely divided and of light, specific gravity so that they do not readily 
settle even in quiescent sewage. This portion of the suspended matter contributes to 
the turbidity of the sewage, and of the waters into which it is discharged. Another 
and larger portion of the suspended matter, because of greater specific gravity or 
greater size, settles readily in quiescent water, and some of it is so heavy relatively that 


it will subside even in waters which are moving with substantial velocity. 
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When sewage is mixed with sea water a precipitation of some of the matters in 
solution takes place, and the finer suspended matter is carried down more rapidly than 
in a mixture of sewage and land water. In general, then, it may be said that sedi- 
mentation takes place more rapidly in sea water than in land water, and that the 
sediment is slightly greater in proportion to the total impurities of the sewage. 

The suspended substances usually constitute about one-third of the matters in 
sewage other than water, and a large proportion of them are capable of being deposited 
on the bed, of the rivers and bay wherever the currents are sufficiently slight to 
permit. Such sludge deposits have been found particularly in the vicinity of sewer 
outlets located in comparatively quiet waters. The dredgings from the harbor bottom 
are said to frequently show unmistakable evidences of the presence of matters having 
their origin in sewage, 

About one-half of the suspended matter of sewage is organic—the other half being 
inorganic in nature. The inorganic or mineral matter is inert and does not enter into 
the process of putrefaction. The chief objection to it is that it increases the deposits 
in the harbor and consequently adds to the cost of dredging necessary to the main- 
tenance of suitable waterways. The organic matter varies greatly in character, some 
being quite stable like paper, while other portions are very unstable, like fecal matter. 
Both are subject to change, however, and are gradually transformed into mineral mat- 
ter or into very stable organic substances similar to humus. Such changes are brought 
about chiefly by living plants and animals. 

Wherever these processes of digestion or assimilation take place in the absence of 
oxygen, they are accompanied by a production of gases and offensive odors. On the 
other hand, if there is an ample supply of oxygen, the transformation takes place 
without the evolution of the odors of putrefaction. The complete transformation re- 
quires comparatively large quantities of oxygen, and in the case of submarine deposits 
this oxygen must be supplied from that dissolved in the overlying water. The result is 
that the supply of oxygen in the water overlying the deposits is greatly depleted and 
often entirely exhausted. 

Oxygen dissolved in water has a tendency to diffuse from portions which are sat- 
urated to portions which are not saturated, and from portions of greater to those of 
a smaller degree of saturation. Thus, the water nearer the surface is robbed of a por- 
tion of its oxygen, in order to maintain a supply for that below, which has been or is 
being depleted by the chemical and biological action going on in the sewage deposits. 

If the deposits of sludge are sufficiently extensive the supply of oxygen, which can 
be provided in this way, may be inadequate for its digestive needs and the whole body 


of overlying water may become very low in oxygen, if not actually devoid of it. Such 
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a condition is rarely brought about by deposits independent of matters in solution in 
the water, but deposits are often contributory causes of putrefactive conditions. 

In quiescent waters, such as those in canals, slips and small landlocked bays, the 
supply of oxygen available for the biological process is comparatively small, because of 
the limited quantity of fresh water, with its supply of oxygen, entering such place with 
the changes in tide. 

Where the deposits are deep, in fact where they exceed a few inches in depth, the 
oxygen of the overlying water does not penetrate them and, consequently, the biological 
action is confined to the putrefactive process. This results in rendering soluble more 
or less organic matter, and the liberation of gases which, when entrained in sufficient 
quantity, cause large masses of mud to rise up through the overlying water. Thus, the 
organic matter of the mud is being continuously exposed to the water, and is drawing 
upon the dissolved oxygen in it to support biological action and complete the process 
of oxidation. Such upheavals of mud are accompanied by the evolution of gas and 
offensive odors. 

Existence of sewage deposits is objectionable because they are subject to putre- 
faction, attended by the evolution of offensive odors; because they cause a reduction 
of oxygen dissolved in the overlying waters, which are re-aerated but slowly, and there- 
fore may themselves become putrid; and because when fermentation is active portions 
of the mud are carried up into the overlying water, causing turbidity, unsightly float- 
ing masses of sludge and the evolution of offensive odors. 

Dissolved Matters. About two-thirds of the solid matter in sewage is in solution. 
Of this, approximately one-half is mineral, or inorganic, and one-half organic in nature. 
The dissolved organic matter is much more easily oxidized and transformed into inert 
and unobjectionable substances than the suspended or floating matters. 

Due in part to the difference in temperature, and in part to the difference in 
specific gravity, sewage has a tendency to remain on the surface of sea water when 
discharged at or near its surface, and to rise to the surface when discharged at a depth. 
It can even be seen in a comparatively thin layer, from an inch or less to a foot in 
depth, spreading out over a large area in the vicinity of the point of discharge. A 
boat passing through such a sheet of sewage will often push it aside, causing it to 
deepen in a narrow sheet, much as snow will be scraped to one side and be piled up 
by a plow. Sewage does not tend to diffuse rapidly through salt water, and there- 
fore may cause objectionable conditions when the same quantity of sewage discharged 
under similar circumstances into land water might be so thoroughly diffused as to be 
hardly noticeable. 


It is therefore necessary to bring about as thorough diffusion of the sewage as 
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possible when discharged into sea water that the surface conditions may not be ob- 
jectionable. If the diffusion is complete, the entire supply of oxygen in the sea 
water becomes available for the oxidation of the organic matter, and if the proportion 
of sewage to water is not too great, the process of transformation into non-putrefactive 
substances will be one of oxidation and will not be attended by the production of 
offensive odors. 

Nature has provided, as one of the natural advantages of the rivers and bay, an 
abundant supply of oxygen dissolved in water, which is capable of oxidizing and pre- 
venting the putrefaction of vast quantities of dissolved organic matter. This resource 
is valuable and should be utilized to the fullest extent compatible with a reasonable en- 
joyment of the other resources. 

Under all the conditions it would seem reasonable to throw upon the water of the 
harbor the burden of oxidizing the dissolved organic matters of as much sewage as it 
can care for, without materially reducing its value for the other important purposes 
for which it is used. 

Color. Sewage is normally gray in color and does not impart a marked color to 
the water into which it is discharged. Occasionally, when containing industrial 
wastes, it has a very decided color due to spent dye liquors and other substances, and 
in such cases it may impart a decided color to large quantities of the diluting water. 
A single industrial establishment may discharge sufficient coloring matter with its 
wastes to cause such a discoloration extending over many acres of the harbor. It is not 
known that such coloring of the waters would cause direct damage of any kind. It 
would not necessarily deplete the supply of dissolved oxygen and therefore might not 
be a factor in causing putrefactive conditions and it is not necessarily accompanied by 
offensive or objectionable odors. If it existed at the bathing beaches or in the vicinity 
of bath houses, it would make the water less attractive for bathing purposes. Boating 
through portions of the harbor which are highly colored with dyes and chemicals 
would not be as pleasant as in the same waters in their natural condition. The waters 
about the shores, especially in the vicinity of recreation piers and parks, should not 
be so colored as to reduce the pleasure of looking into them. 

The discharge of large quantities of coloring matter is generally confined to a 
few industrial establishments, and the objectionable conditions are usually local and 
may often be remedied by connecting with sewers serving comparatively large dis- 
tricts. Sewage containing such liquors should be discharged in a manner which will 
insure thorough diffusion in the water, that there may not be large areas of the bay 
which are markedly discolored. In some cases it may even be necessary to remove 


the color by chemical treatment of the wastes before their discharge. 
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Odor. The facts that hospitals, recreation piers and parks are located close to 
the waters of the rivers and bay, that hundreds of thousands of persons enjoy their 
holidays by taking excursions upon the waters, and that great numbers of persons 
go to the beaches for recreation, are sufficient evidence of the value of the fresh air 
which they enjoy, or should enjoy at these places. It is obvious that every precau- 
tion should be taken to maintain the air in a reasonable state of purity. 

Fresh sewage does not usually give off the odors of putrefaction. It may have a 
soapy or greasy odor which is not pleasant but, on the other hand, is not highly 
offensive. 

The tepography of New York is such that the sewers are for the most part 
comparatively short, so that, taken as a whole, the sewage of the city at the present 
time is discharged in comparatively fresh condition. While fresh sewage mixed with 
the sea water in such proportions that there is always an ample supply of dissolved 
oxygen in the mixture, may impart to the mixture an odor which can be detected by 
the most exacting tests of the laboratory, such an odor will hardly be noticeable or 
objectionable to persons boating upon the waters, or to those enjoying the recreation 
piers and parks. The production of so slight an odor should not prove objectionable. 

On the contrary, wherever sewage is allowed to putrefy, offensive odors will be 
given off and if the harbor receives a sufficient quantity of sewage to use up the 
supply of dissolved oxygen, offensive odors are sure to be produced. It is obvious that 
the waters about New York should be maintained so clean that odors of putrefaction 
will not be produced, that the public may enjoy and profit, to the fullest extent, by 
the fresh air blowing over the water. 

Grease and Oil. One of the most common evidences of the discharge of large 
quantities of sewage into sea water is the film of grease or oil which is seen upon the 
surface of the water. While such sleeks often contain bits of solid grease, they are 
caused by a very attenuated layer of oil which is often distinguishable to the eye at 
close range with difficulty, if at all. As in the case of other evidences of sewage con- 
tamination, the objection to such sleeks is largely a matter of degree. Where they 
are accompanied by heavy layers of oil, bits of floating grease or other matters which 
naturally float or are held upon the surface of the water by the film of oil which has 
coated them, they are objectionable. On the other hand, if they are extremely thin 
and unaccompanied by floating and visible matters, they may not be objectionable, 
especially if they cover small detached areas. Such sewage sleeks do not differ mate- 
rially from fish and seaweed sleeks, commonly seen in some waters. 

It is desirable to prevent the formation of a thick scum of oil mingled with bits 


of grease, fecal matter and other visible evidences of sewage. 
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In this connection, it should be remembered that some oil and grease is sure to 
reach waters carrying such extensive traffic of power-driven boats. Engines must be 
supplied with oil, a substantial portion of which will escape into the water and form 


surface films of greater or less extent. It is probably impracticable to prevent such 


- contamination. 


Bacterial Contamination. The discharge of sewage into sea water undoubtedly 
increases its content of living organisms, and fortunately so, because upon them 
largely devolves the burden of the transformation of putrescible matter into stable 
substances. This advantage is accompanied, however, by the admission into the dilut- 
ing water of some pathogenic organisms which are capable of communicating disease 
to human beings. | 

The existence of danger from this source presupposes the presence in the sewage 
of disease germs, their admission into the body of the victim and his susceptibility 
to the inception of the disease. While the necessity of this succession of favoring 
conditions may appear to render the danger remote, nevertheless it cannot be doubted 
that pathogenic bacteria are constantly present in the sewage of so large a community 
and cases of illness attributable to bacterial contamination of sea water are wel] 
authenticated. 

Bathing in the sea water surrounding the city of New York is very prevalent dur- 
ing the warm season. There are many public bathhouses in which it is stated no 
less than three million baths have been taken in a single year and this, of course, dur- 
ing the warm months—these bathhouses being open only about three months in the 
year. Bathing is a very common pastime among boys and young men, large numbers 
of whom bathe in the slips and at the pierheads along the water front. Perhaps a 
still greater number of baths are taken at the beaches, such as those of Coney Island 
and Rockaway, where in a single day hundreds of thousands bathe in the refreshing 
water of the ocean. It is obvious that water used for bathing purposes, which is taken 
into the mouth and nostrils, and some of which is swallowed, should be clean and 
wholesome, although the direct contamination from the bathers themselves is often 
sufficient to be serious. This latter fact has a direct bearing upon this problem, be- 
cause it will be idle to attempt to provide natural bathing waters absolutely free from 
germs when after the first few baths are taken in it, the germ content may be raised 
materially. 

Storm water alone—that is, without the admixture of sewage—will carry im- 
mense numbers of organisms into the harbor. The sputum from persons suffering 
with tuberculosis, the fecal matter of animals and of human beings and many other 


animal wastes are washed into the harbor in times of storm. If combined sewers are 
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continued in use, these storm flows will carry substantial quantities of domestic sewage 
as well as storm water. It is thus evident that even if the normal flow of sewage could 
be diverted from the harbor, immense quantities of germ-containing substances would 
continue to find their way into the waters. Such contamination cannot practically be 
prevented and it is probable that the contamination caused by the discharge of sew- 
age from boats, at docks and passing to and fro, will not soon be stopped. It there- 
fore seems certain that the waters about the city will continue to receive large 
numbers of pathogenic germs. The bathhouses are so constructed that the water in 
which they are placed circulates freely through them and carries with it the active 
bacterial life and dissolved impurities which it contains, as well as most of the sus- 
pended matter and some of the floating substances, although the latter are excluded 
to some extent. The bathers are therefore exposed to as great danger when bathing 
within the houses, as if bathing in the open waters adjacent thereto. It should be 
pointed out, however, that the bathhouses are located with some degree of care, 
whereas bathing in the open waters appears to take place regardless of the contami- 
nation of the waters by the discharge of sewage. 

In view of the certain continuation of the bacterial contamination of the waters 
about the city, and of the contamination of the waters within the bathhouses by the 
bathers themselves, it seems clear that steps should be taken to exclude from the 
bathing pools the natural waters, and to provide water made safe by artificial means. 
An effort should also be made to encourage the use of the bathhouses and discourage 
promiscuous bathing in the open waters of the harbor. It is not to be hoped, how- 
ever, that such bathing will be entirely discontinued and this fact adds another argu- 
ment in favor of avoiding the excessive pollution of the waters in or near the slips and 
of maintaining the waters in general in a reasonably clean condition. 

The bathing beaches are a very valuable asset to the city of New York. The 
number of persons visiting the pleasure resorts at Coney Island and Rockaway each 
summer reaches into the millions and vast numbers of them participate in bathing 
and wading. This is a refreshing, enjoyable and healthful sport, provided it is not 
attended with danger of the contraction of disease. Here again the waters are sub- 
ject to more or less pollution from the bathers, so that too much weight should not be 
given to the presence of an occasional germ which may have come from the city sewers. 
It does seem desirable, however, that the contamination of the waters of the harbor 
and Upper bay should be so limited that they may not be a source of nag danger 
to the bathers at the beaches of the Lower bay, certainly for many years to come, 
and until the population within the city limits shall have greatly exceeded that of the 
present time. 
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Effect of Pollution Upon Fish. Fishing in the waters about New York is a rela- 
tively small industry and it appears to be growing smaller from year to year. This is 
attributed, in some measure, to the presence of sewage in the water and to the danger 
of bacterial contamination of shellfish. That shellfish may be contaminated by disease 
germs absorbed from water and may directly communicate these organisms to per- 
sons eating them is well proven by numerous investigations. A real danger exists, 
then, if such food is taken from sewage-laden water, or, indeed, from water in which 
the quantity of sewage is comparatively small. 

But in this case, as in that of the danger to bathers, it seems to be impracticable 
to avoid some bacterial contamination to the waters about New York. If this is a cor- 
rect statement of the probable condition, it would seem that some danger must neces- 
sarily attend the eating of raw shellfish taken from the harbor. The shellfish industry 
is confined to the shallower waters and naturally seeks the small bays. These bays 
are, however, certain to become more or less contaminated by sewage as the popu- 
lation upon their drainage areas increases and as the number of boats traversing 
them becomes greater. It does not seem possible to guarantee a degree of clean- 
ness in the waters about New York which will ultimately permit the continuance of 
the shellfish industry with safety. 

It is probably true that fishing, especially shad fishing, has been injured by 
the polluting substances discharged from sewers, manufactories and elsewhere, and 
it is believed by some that the fish inhabiting these waters have a flavor inferior to 
those taken from pure sea or brackish water. While it is no doubt desirable that 
the waters about New York should contain the fish natural to them, the value of 
the industry and the sport of fishing seem to be too small to constitute an import- 
ant factor in determining the degree of cleanness which should be maintained. 

On the other hand, conditions which are bad enough to drive all fish away may 
be sufficiently objectionable in other ways to warrant steps being taken to 
improve the character of the waters to a degree which will enable them to maintain 
fish life. 

Although the data relating to the life of different species of fish in waters of 
varying degrees of oxygen saturation are not abundant or entirely satisfactory, sev- 
eral researches have been carried out which indicate that the more active species, 
such as trout and salmon, cannot thrive in waters containing as little oxygen as 25 
per cent. saturation, whereas the more sluggish varieties appear to thrive in waters 
of 50 per cent. saturation and can live for some time if the oxygen is depleted to 10 


per cent. saturation. It seems probable, in general, that fish life will continue in 
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waters of 50 per cent. saturation, although the more active species will be likely to 
avoid such waters and migrate to those furnishing a larger proportion of oxygen. 

Dissolved Oxygen. The presence of oxygen dissolved in the waters of the harbor 
is necessary at all times to prevent putrefactive decomposition and the production 
of offensive odors. It is not to be expected that the quantity of oxygen in the water 
will be uniform at all times, because the proportion of sewage and water will be con- 
stantly varying and because the demands upon the oxygen present will vary greatly 
with the temperature of the water. Nor will the per cent. of the saturation value be 
uniform for the same reasons, and further, because the quantity of oxygen normally 
present in the water varies greatly with its temperature. It does not, therefore, - 
seem advisable to fix a standard so low that the quantity of oxygen present can never 
safely, even for a short time, fall below it, but, on the contrary, to establish a stand- 
ard which shall be applicable under average summer conditions. 

The standard shouid not be based solely upon the necessities of fish life, but upon 
general considerations, taking into accountall the variations which will necessarily 
exist. In view of all the conditions, it seems that the quantity of oxygen dissolved in 
the water should not be reduced below three cubic centimeters per liter, this standard. 
to be applicable to any of the waters of the harbor, and based upon conditions at any 
point and not necessarily upon the average conditions of the body of water under con- 
sideration. If such a standard can be maintained, it is probable that the average satu- 
ration for the waters of the harbor, taken as a whole and throughout the year, will 


materially exceed 50 per cent. of the saturation value. 


QUESTIONS PROPOSED BY BOARD OF ESTIMATE AND APPORTIONMENT, WITH ANSWERS 
Accompanying your letter dated July 27, 1911, was a list of questions proposed by 
the Board of Estimate and Apportionment. These questions will be taken up seriatim. 
Question: “Will the amount of dissolved oxygen in the waters of the harbor ex- 
pressed in a percentage of its saturation value furnish a reliable index of the clean- 
ness of the water, and if so, what percentage should be adopted to secure each of the 


following results: 


(a) That the waters of the harbor may not become offensive under any 
weather conditions. 

(b) That the use of public baths, if judiciously located, may not be preju- 
dicial to the health of those using them. 

(c) That shellfish taken from the beds in present use may be eaten with- 


out danger to health.” 
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Answer: The amount of oxygen dissolved in the waters of New York harbor, ex- 
pressed in the percentage of its saturation value, will not alone furnish a reliable in- 
dex of the cleanness of the waters, particularly with respect to 

(b) The use of public baths. 
(c) The taking of shellfish for food. 

Such a standard might prove satisfactory with respect to offensive conditions, 
if the Board means by this term to include only offensive odors. If it means to in- 
clude conditions which are offensive to the sight as well as offensive odors, the per- 
centage of the saturation value is not a reliable index, because floating sewage matters 
may be present in the water to such an extent as to be offensive to the sight of per- 
sons using the parks, working about the piers and boating, while the total quantity 
of sewage mixed with the water may not be sufficient to reduce the dissolved oxygen 
below the permissible limit. The percentage of saturation required to prevent of- 
fensive odors is hereinafter fully discussed, in the answers to the questions submitted 
by the Metropolitan Sewerage Commission. 

The amount of dissolved oxygen in the waters, as expressed by the percentage of 
its saturation value, may throw very little light upon the danger to the health of 
persons using the public baths. In other words, the quantity of pollution may be 
sufficiently great to create a danger of bacterial infection of the persons bathing in 
these waters, without reducing the amount of dissolved oxygen below a reasonable 
standard for preventing offensive odors oreven for assuring an abundance 
of fish life. 

The danger in taking shellfish for food from waters into which sewage is dis- 
charged lies in the fact that pathogenic bacteria may be transmitted, by means of in- 
fected shellfish, to the persons eating them. The quantity of dissolved oxygen in the 
waters does not indicate their bacterial condition. Obviously, if sufficient sewage is 
discharged into them to cause the quantity of dissolved oxygen to fall below the sat- 
uration value, the practice of taking shellfish for food from such waters must be con- 
demned. On the other hand, the waters might be seriously contaminated with bacteria 
without causing a marked reduction in the normal quantity of oxygen which these 
waters should contain. This is doubtless the case in most localities about New York 
which are suitable for conducting the shellfish industry. 

Question. “If the percentage of dissolved oxygen will not furnish a satisfactory 
standard, what standard would you suggest and should it be based upon chemical an- 
alysis, or should it take into account chemical, physical and bacterial conditions?” 

Answer. In my opinion a standard which will prove satisfactory and practical 


must depend upon chemical analyses and observations of physical conditions. If shell- 
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fish are to be taken for food from these waters and if bathing is to be continued, such 
a standard should also be based upon bacterial examinations. These various deter- 
minations and observations are hereinafter discussed, so that further comment is not 


needed at this place. 


QUESTIONS OF METROPOLITAN SEWERAGE COMMISSION OF NEW YORK, WITH ANSWERS 

Question 1. “Do you think it would be desirable and feasible to establish a stand- 
ard of cleanness for the waters of New York harbor?” 

Answer 1. The waters of New York harbor are of great value to the cities border- 
ing upon them and it is important that they should be kept reasonably clean. There- 
fore it certainly is desirable that such a standard of cleanness be established if pos- 
sible. After giving very careful consideration to the location of these waters, to the 
conditions which have been brought about by the discharge of vast quantities of 
sewage into them and to the means available for determining the extent of pollution, 
I am of the opinion that it is feasible to establish a standard of cleanness for the 
waters of New York harbor. 

Question 2. “If a standard is established, should it be based solely on chemical 
analysis or would a mixed standard, which would take into consideration the appear- 
ance of the water and perhaps its physical, chemical and bacterial condition, be 
better?” 

Answer 2. <A standard based solely upon chemical analysis will fail to provide 
adequately for the protection of these waters. It is necessary to take into consideration 
not only the chemical composition of the waters, but also the quantity and character 
of floating particles, the films of oil or grease, which are found upon the surface, the 
effect of coloring matters discharged from the sewers, and the deposits of mud or 
sludge laid upon the bottom. It is also important to base such a standard in part 
upon bacterial determinations, provided bathing and the taking of shellfish for food are 
to continue. 

Question 3. “Should a standard of cleanness rest upon the amount of sickness 
and death which can be shown to be produced by pollution, or should the standard be 
based on what seems suitable and appropriate on the score of cleanness?” 

Answer 3. In answer to this question it may be well to point out the fact that it 
is impossible to show the amount of sickness and death which results from the pollu- 
tion of these waters, and therefore too much weight should not be given to such sta- 
tistics. However, due consideration should be given to these important factors and 
conditions should be such, and restrictions upon the use of the waters so made, as to 


reduce to a minimum the danger to health and life. 
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The waters should be maintained in such a condition that their value for purposes 
of business, pleasure and recreation can be realized and that they shall be in no way 
repugnant to the senses. It is probable that if the waters are maintained as clean as 
such a standard requires, there will be little danger to the public health provided 
bathing and the taking of shellfish for food are restricted or, if necessary, prohibited. 

Question 4. “Should the waters be kept pure enough for bathing, and if so, 
where?” 

Answer 4. As has been pointed out elsewhere, the waters about New York have 
a value for the oxidation of sewage. If advantage is to be taken of this asset it does 
not seem likely that it will be wise to encourage bathing in the waters in the imme- 
diate vicinity of the city. In other words, the standard should be such that the waters 
need not be kept pure enough for bathing close to the city. On the other hand, it does 
seem desirable that they should be maintained in a condition suitable for bathing at 
such beaches as those of Coney Island and Rockaway. This pastime is enjoyed dur- 
ing two or three months of the summer by vast numbers of people, and it therefore 
has a real and material value. If the waters in the immediate vicinity of the thickly 
settled portions of the city are maintained reasonably clean, it seems probable that 
bathing on these beaches will not be attended by serious danger for many years to 
come. 

Question 5. “Should the waters be kept pure enough for oyster culture and, if 
so, in what parts of the harbor?” 

Answer 5. There would seem to be little objection to permitting the culture of 
oysters about New York, provided these oysters are not used for food. On the other 
hand, in view of the fact that infected oysters used for food directly without trans- 
planting are a very ready means of communicating disease to the persons eating them, 
it does not seem wise to permit taking them from waters which are likely to be con- 
taminated. The great quantity of sewage which now finds its way into the waters 
about New York would appear to be sufficient to make possible the infection of oysters 
taken from the water in this vicinity. The value of the oyster industry does not ap- 
pear to be of sufficient consequence to warrant the expensive works which would be 
necessary to insure to these waters a sufficient degree of purity to warrant oysters 
being taken from them. | 

Question 6. “Should effervescence, marked discoloration, decided turbidity, oily 
sleek, floating solid sewage materials or deposits of sludge be permitted anywhere in 
the harbor and, if so, where and under what circumstances?” 

Answer 6. The evidences of sewage pollution mentioned in this question, with 


the exception of the oily sleek, should not exist in any of the waters of the harbor, sub- 
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ject to the qualifications that turbidity and discoloration may be permitted over rela- 
tively small areas in the immediate vicinity of properly located sewer outfalls. Oily 
sleeks resulting from the discharge of sewage may be permitted, provided they con- 
sist simply of a very thin film of oil or grease, recognizable only as a sleek and then 
in isolated and relatively small areas. Thick scum of greasy matters should not be 
permitted. 

Question 7. “Should we establish one standard of cleanness for the whole harbor 
or should there be different standards for different parts of the metropolitan 
district?” 

Answer 7. To attempt to formulate standards to meet the condition of various 
portions of the harbor depending upon local conditions, would lead to great complex- 
ity, and would be of little practical value because of the constantly changing character 
of each locality. Districts now residential in character, skirted perhaps by bathing 
beaches, will undoubtedly give way to the march of commerce and industry, the iso- 
lated residences being replaced by blocks and manufactories and the beaches by piers 
and slips. It therefore seems more practicable to fix upon a single standard which 
shall represent the maximum degree of contamination permissible at any point. The 
condition of the water will not be the same in all places and for many years portions 
of the harbor will be in far better condition than those waters which barely come up to 
the standard which, however, should be such as to make it certain that the optimum 
value of the water resources can be obtained by the community. 

Question 8. “If a definite standard of cleanness is desirable, how should that 
standard be expressed? Please give us a draft of your opinion as to the proper 
wording.” 

Answer 8. A standard of cleanness should be so expressed that it will be possible 
to determine with reasonable accuracy whether any given body of water is above or 
below the standard. A standard which in my opinion will prove satisfactory and 


practicable is given in the following pages: 


SUGGESTED STANDARD OF CLEANNESS FOR WATERS ABOUT NEW YORK 

Nature of Standard. If it were possible to fix and agree upon a standard of clean- 
ness for the waters about the city of New York, an important step in local sanita- 
tion would have been taken. To-day it can be confidently stated that works can be 
designed which, if properly operated, will assure the maintenance of the harbor waters 
in a condition which will conform to any reasonable standard. 

Standards are often fixed for the cleanness of rivers in terms of the number of 
cubic feet per second of diluting water, which must be furnished per thousand persons 
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discharging sewage into them, or the number of volumes of water which must be 
available for diluting each volume of sewage. These standards have given satisfaction 
when applied to some streams, although in many cases it is not possible to adhere too 
strictly to them, because of adverse local conditions. In every case they presuppose the 
intimate mixture of the sewage with the whole flow of the river. Such standards seem 
inapplicable to the conditions in New York harbor and bay. Here the waters flow back 
and forth about the city for several days instead of passing constantly by on their 
way to the ocean as is the case with most inland streams. Furthermore, few if any 
inland rivers are used to the same extent by so many persons as are these waters. 

It would appear wiser, under all the circumstances, to fix a standard in terms of 
the condition in which the waters should be maintained rather than to arbitrarily 
designate the volume of sewage which can be discharged into the bay with impunity. 
This condition cannot be expressed in a single requirement, but should be fixed with 
due regard to the uses made of the waters and their effect upon the health and happi- 
ness of the persons living and spending the whole or a part of their time adjacent to 
them. 

The esthetic side of the problem should receive due consideration, for into this 
port come millions of people whose first impressions of this country are gained here. 
The same is true of a large number of foreign visitors. Certainly the city of New 
York, as the vestibule to the United States, should present a favorable impression, par- 
ticularly as one’s first impression is often the most lasting one. 

A standard to be practicable must be established with a view to the changes in 
conditions and requirements which will take place during a reasonable period in the 
future. Such a term would seem to run to the economic limit beyond which it is not 
wise to now provide works of a capacity sufficient for further growth of the city. 
This period might well coincide with the term for which bonds for construction pur- 
poses should run, and should not be less than thirty years and probably not exceed 
fifty years. 

The importance of giving due weight to probable future requirements is obvious, 
when the changes of the last thirty years are considered. A generation ago none of 
the water supplies of this country were filtered and the sanitary inspection and regu- 
lation of the catchment areas of waterworks reservoirs was rarely attempted. The 
crusade for cleaner streets, including prohibition of expectoration upon sidewalks, has 
had its origin within thirty years. The purification of sewage and the cleaning of 
ponds, rivers and tidal waters by the exclusion of sewage have come about in this 
country only within the last three decades. 

It is reasonable to anticipate just as great advance in the effort to secure greater 
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cleanness in the next thirty years, as has been made in an equal period in the past. 
In fact the momentum which this movement has now attained would lead us to believe 
that the achievements in this direction in the near future will eclipse those of the 
recent past. 

A broad view of conditions as they exist to-day, taken in connection with the ad- 
vancement of the last few decades and the probable requirements of the next genera- 
tion, leads to the conclusion that the following requirements constitute a standard © 
which is reasonable and practicable. 

It is impracticable to attempt to maintain the waters in their natural condition 
of purity, in view of the uses to which they are subject, and of the continuous increase 
in population upon their tributary drainage areas, both of which will inevitably pro- 
duce substantial contamination. 

Floating Sewage Matters. The water should not contain floating sewage matters 
which are readily recognizable as such. 

Grease, Oil and Tar should not be seen floating in thick films upon the water nor 
should they be discharged in quantities sufficient to cause them to accumulate on the 
beaches, seawalls, piers or boats. Nevertheless, it is inevitable that small quantities 
of oil will find their way into the rivers and harbor and the appearance of occasional 
oily sleeks should be considered as permissible. 

Coloring Matters which originate in industrial wastes should neither cause dis- 
coloration of the waters near the shore nor for a distance of more than one-quarter of 
a mile from the point of discharge. 

Turbidity may exist but should not be so great along the shore as to prevent the 
pleasure of looking into the water and.easily distinguishing the pebbles on the bottom 
through a depth of five feet of water upon an overcast day, or the equivalent at points 
away from the shore, except in the immediate neighborhood of points of sewage dis- 
charge. This standard should not be interpreted as applying in times of storm, or im- 
mediately thereafter, when the turbidity of the sea water must be temporarily increased. 

The suspended matter of sewage should not be present to an extent which will be 
recognizable to persons in the parks, upon the recreation piers or upon the water, 
except in the immediate vicinity of the outfalls. It should not form sludge banks 
which require dredging, or which by the formation of gas give to the water the 
appearance of effervescence. On the other hand, thin deposits due to exceedingly fine 
Suspended matter or to matter originally found in the sewage in colloidal form may 
not be practically objectionable. They will not absorb relatively large volumes of 
oxygen, add notably to the cost of dredging, or be in any way offensive to persons 
working or seeking health and pleasure about the waters. 
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Organic Matter in Solution may be permitted provided it is diffused through the 
wastes and is not sufficient in quantity to exhaust the supply of dissolved oxygen 
below the standard hereinafter suggested. 

Dissolved Oxygen. The quantity of oxygen dissolved in the water at any place 
should not during any week in warm weather average below 3 cubic centimeters per 
liter of water. 

Iimitations of Applicability. In applying the specifications of this standard, 
the intent of the requirements should govern and a reasonable interpretation should 
be put upon the various specifications. There is no doubt that it will be possible to 
find, under any conditions which are likely to exist, certain nominal variations from 
the standard proposed. If, however, the waters about New York are made to conform 
to this standard, they will in many places be greatly improved and it is believed that 
conditions in the harbor will not be objectionable and that the optimum value of the 


waters can be realized. 
Respectfully, 


HARRISON P. Eppy. 
Boston, Mass., October 30, 1911. 


SECTION IV 
REPORT OF DESMOND FITZGERALD 


GEORGE A. SopEr, EsqQ., 
President, Metropolitan Sewerage Commission, New York. 

Dear Sir: In accordance with your request, I have made personal examinations 
into the condition of the waters surrounding the city of New York, and have arrived 
at a conclusion as to their pollution due to the discharge of sewage into the Hudson 
river, Hast river, Harlem river, the Upper bay, the Lower bay, Jamaica bay, and the 
vicinity of Coney Island and Rockaway beaches. It.will be unnecessary for me to 
describe the nuisances which exist in considerable portions of these waters, this hav- 
ing been already done in published reports. I will, therefore, proceed to answer as 
well as I can the seven questions which were submitted to me by your Board on the 
27th June, and also the eight questions submitted on the 12th July. The following are 
the questions of 27th June: | 

QUESTIONS 

1. What should be understood by the term “reasonably clean,” as applied to the 

waters of New York harbor? 
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2. Is it permissible for the sewage to be visible at points of outfall, or elsewhere? 

3. Should we allow the water to become so polluted that it is blackened? 

4. Should deposits of putrefying and effervescing sludge be permitted to occur 
among the docks? 

5. Should bathing in the waters of the harbor be made safe, so far as disease is 
concerned, or is this an unreasonably high standard of cleanness? 

6. Should shellfish beds be protected against pollution, or should the cultivation 
of shellfish be given up? 

7. To what extent may the sewage be allowed to reduce the dissolved oxygen 
present in the water in view of the needs of fish-life, and remembering that oxygen is 


necessary for the mineralization of the organic matter in the sewage? 


ANSWERS 

1. By the term “reasonably clean” I understand, 1st, as measured by good prac- 
tice among civilized nations; 2d, the absence of putrefying organic matter in such 
amount as to produce nuisances. 

2. At present points of outfall, or elsewhere in their vicinity, it should not be per- 
missible for the sewage to be visible. If sewage is properly purified, it will not be 
visible; if not purified, it should be discharged into deep water, sufficiently removed 
to prevent return upon shores or docks where it might prove offensive or dangerous. 

3. The water should not be allowed to become so polluted that it is blackened. 

4. Deposits of putrefying and effervescent sludge should not be permitted to occur 
among the docks. 

5. I do not think it practicable to make bathing in the waters of the harbor safe 
against disease, and I believe this to be an unreasonably high standard of cleanness, 
but I believe that there are many situations where great numbers of people congregate 
in the summer, which can be made reasonably safe against disease from bathing, and 
I believe it to be perfectly practicable to do so. Where there will always be a large 
floating population on boats, as around and in the docks, water from the mains in the 
streets should be used in the bathing establishments. 

6. Shellfish beds should not be encouraged in positions close to dense population 
and where it is impracticable to secure a proper purity of the water, as shown by 
bacterial examinations. The cultivation of shellfish, however, should be protected 
against sewage discharges in areas sufficiently remote from the center of human activ- 
ities, and it should not be difficult to draw the line. 

7. I am not a chemist and am therefore incapable of giving an answer of technical 


value as to the permissible reduction in dissolved oxygen in the harbor waters. En- 
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gineers are, however, often called upon to answer similar questions connected with 
the sanitary condition of water, and I will make an attempt, as an engineer, to express 
my views. 

In the course of my practice I have never seen so careful an investigation into the 
dissolved oxygen in the harbor waters as has been made under the direction of your 
Board, and it seems to me that the results are extremely Uluminating and valuable. 
“Tn view of the needs of fish-life, and remembering that oxygen is necessary for the min- 
eralization of the organic matter,” I think the sewage should not be allowed to reduce 
the percentage of dissolved oxygen in the water below 50 per cent. 

The questions of 12th July are as follows: 

1. Do you think it would be desirable and feasible to establish a standard of clean- 
ness for the waters of New York harbor? 

2. If a standard is established, should it be based solely on chemical analysis, or 
would a mixed standard which would take into consideration the appearance of the 
water and perhaps its physical, chemical and bacterial condition be better? 

3. Should a standard of cleanness rest upon the amount of sickness and death 
which can be shown to be produced by pollution, or should the standard be based on 
what seems to be appropriate and suitable on the score of cleanness? 

4. Should the water be kept pure enough for bathing and, if so, where? 

5. Should the waters be kept pure enough for oyster culture, and, if so, in what 
parts of the harbor? 

6. Should effervescence, marked discoloration, decided turbidity, oily sleek, float- 
ing solid sewage materials, or deposits of sludge be permitted anywhere in the harbor, 
and, if so, under what circumstances? 

7. Should we establish one standard of cleanness for the whole harbor, or should 
there be different standards for different parts of the metropolitan district? 

8. If a definite standard of cleanness is desirable, how should that standard be 


expressed ? 


Please give as a draft of your opinion as to the proper wording. 


ANSWERS 
1. In any effort to maintain a reasonab ly clean harbor, some standard must ineyvit- 
ably be formed, though unconsciously, and I think it would be desirable and feasible 
to establish a standard or standards of cleanness for the waters of New York harbor. 
2. In my opinion a standard should not be based solely on chemical analysis, but 
should be based on a mixed standard which would take into consideration the ap- 
pearance of the water, its odor and its physical, chemical and bacterial condition. 
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3. It does not seem to be practicable to base a standard of cleanness upon the 
amount of sickness and death which can be shown to be produced by pollution. While 
it is probable that many lives might be saved and ill health alleviated, the question 
appeals to me strongly from the side of what seems suitable and appropriate under 
the score of cleanness. The water in a harbor might be so foul as to be unendurable, 
and yet it might be difficult to reform the nuisance on a basis of statistical health 
alone. It is a case where civilization demands a remedy on the score of what is 
necessary for the comfort, happiness, welfare and health of the public. 

4. The question of bathing has already been answered. 

5. The question of oyster-culture has already been answered. 

6. Effervescence, marked discoloration, decided turbidity, oily sleek, floating solid 
sewage and deposits of sludge should not be permitted anywhere in the harbor adjacent 
to wharves, docks, bathing beaches, Manhattan front, Harlem and East rivers and 
other shores. It is possible, however, that appropriate schemes of sewage disposal 
might involve the necessity for temporary infringement of rules. It will, probably, 
require a number of years to change the conditions now existing and it would not be 
desirable to adopt any course which would not distribute the expense over a consid- 
erable number of years. No time, however, should be lost in fixing upon a compre- 
hensive plan and beginning work so that the pollution curve may begin to follow a 
descending line rather than one of rapid increase, which is inevitable in default of 
wise action. 

The above rule, also, must be intelligently applied according as the results of 
patient investigation prove one plan or another best adapted to the conditions. 

7. It seems to me that it would be impossible to establish one standard of clean- 
ness for all parts of the harbor. Even should such a standard be formulated, it can 
never be attained. I may add, as a result of my investigations, that it seems to me 
that the best single standard to apply to the general conditions of the harbor waters 
is the test for dissolved oxygen; but, in taking the dissolved oxygen, it is necessary to 
use sound judgment, on account of the fact that diffusion takes place slowly in the 
water, and it is possible that, while a large mass of sewage might, under the influence 
of the wind, pass over a given section of the harbor, a sample taken beneath the sur- 
face, or some distance below the surface, might show only a small diminution in the 
dissolved oxygen. 

8. In providing definite standards of cleanness, for different portions of the har- 
bor, it seems to me desirable that they should be expressed as simply as possible. In 
the neighborhood of permanent or comparatively permanent beds for the cultivation of 
shellfish, the standard should be one which is made up largely of bacterial purity. In 
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the neighborhood of bathing beaches the water should not only be of a high standard 
bacterially, but should also be free from floating garbage, should have a high per- 
centage of dissolved oxygen, and should be chemically near to the normal condition of 
pure salt water, or water of the normal salinity, due to its position. In the neighbor- 
hood of docks and shores thickly populated, it will probably be difficult to maintain 
a high chemical standard, and it might, in such cases, be sufficient to provide a physical 
standard of purity. 

According to my views, the situation may be briefly expressed as follows: The 
whole topographical district should adopt, as soon as possible, a rational and compre- 
hensive system of sewage disposal. 

Appended to this report is a copy from my original notes made during the progress 


of the examinations. 
; Respectfully submitted, 


DESMOND FITZGERALD, 


Consulting Engineer. 
BROOKLINE, Mass., August 26, 1911. 


SECTION V 


REPORT OF WILLIAM P. MASON 
Dr. G. A. SOPER, 


President, Metropolitan Sewerage Commission, 
New York City. 

DeEAR Sir: Permit me to reply as follows to the questions recently submitted by 
you: 

1. I certainly consider that it would be desirable to establish a standard of clean- 
liness for the waters of New York harbor if a reliable one can be secured; but what- 
ever standard is selected, it will have to be used with great judgment. 

2. I consider that it would be a great mistake to base such a standard on chemical 
analysis alone, as I feel that a mixed standard, which would give great prominence to 
the water’s physical condition as well as its chemical and bacteriological conditions, 
would be far better. 

3. I think that a standard based upon the amount of sickness and death produced 
by pollution would be not only exceedingly difficult to establish but also unsatis- 
factory for practical use as well. I should greatly prefer to employ a standard based 
upon what seems suitable and appropriate on the score of cleanliness. The amount of 
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disease and death directly produced by the influence of the harbor’s condition would 
not, even if accurately determined, be a complete measure of the objectionable fea- 
tures of the harbor’s pollution. The measure should be broader than that. Surround- 
ings which offend the senses indirectly lead towards disease by a lowering of resisting 
power, even as the placing of a patient amid pleasant surroundings aids in the accom- 
plishment of a cure. 

Some consideration must be given to the feelings and views of the riparian dweller 
whose belief is centered upon a close relation between any form of sewage pollution and 
disease, even though the sanitarian may not fully endorse his views and beliefs from 
a purely professional standpoint. 

There is a direct relation between some forms of filth and disease, even though 
such relation be not always manifested; and there is an indirect relation between 
disease and all forms of filth appreciable by the senses, and this latter indirect rela- 
tion I believe to be the commoner of the two. 

The majority of the inhabitants of the cities bordering on New York bay are 
compelled to remain at home throughout the year, and to them the cleanliness of 
the bay water, especially in summer, is of material interest. It is a real asset to that 
portion of the community. 

As an agent contributing to the happiness of the people at large, the waters of the 
bay, if kept attractive, should be considered, as I said above, an asset of the city deserv- 
ing careful attention. I may add, in this connection, that the wharf line at Boston 
is markedly better in appearance than what is to be seen in New York. This im- 
proved condition is to be credited to the beneficial action of the Boston intercepting 
sewer tunnel. 

4. In my opinion it is not possible to keep the water of any portion of the Upper 
bay clean enough for bathing purposes, and to my mind the present bath-houses 
located along the wharves are a menace to health in that by their very presence there 
they warrant the assumption on the part of the bather that the authorities guarantee 
the safe character of the water which the baths provide. These bathing establish- 
ments should certainly be abolished. 

5. In my opinion it would be practically impossible to keep the waters of New 
York bay north of the Narrows in a sufficiently clean condition for the safe cultiva- 
tion of oysters. 

6. I would reply as follows with reference to the sundry items referred to in this 
question : 

I am not opposed to the presence of oily sleek, for the reason that it is not un- 


sightly and it takes a well-nigh infinitesimal amount of oily material to produce it. 
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With regard to marked discoloration and decided turbidity, it would be impossible 
to keep them out of the harbor, for the reason that they are abundantly supplied by 
the waters of the Hudson river, which carry quantities of such material from up the 
State. 

Floating solid sewage materials, of which I have seen abundant evidence, should 
not be allowed in any part of the bay; nor should effervescence indicative of bottom 
putrefaction, such as I observed between some of the wharves, be permitted at any 
point, for the reason that it would be easy to continue and gradually increase such 
indications of pollution until the result assumed the character of a nuisance. 

7. If an acceptable standard of cleanliness be established, it should be applied 
with sufficient liberality to permit special points of pollution, such as the outfall 
from some acceptable sewage disposal plant, to be rated under it without demanding 
any particular standard for each individual point of pollution. It would be expected — 
that at the immediate outfall of some such plant as here referred to, there could not 
be an accurate agreement between the bay water there and a sample taken at a 
reasonable distance therefrom. 

8 and 9. I believe that a determination of dissolved oxygen will furnish a valu- 
able standard of cleanliness—perhaps the most valuable—to apply to the harbor 
waters; but, as I have said above, I do not consider it wise to depend entirely upon 
the determination of a single analytical item. Physical appearance, more complete 
henical analysis, and bacteriological examination as well, should enter into the 
consideration. 

Although I am not prepared to definitely suggest the percentage of saturation 
value of dissolved oxygen that will furnish a reliable index of the cleanness of the 
water, I do believe that 70 per cent. is an unduly severe measure whereby to be 
guided. It would be very difficult to secure analytical figures which shall divide a 
water likely to become offensive under summer conditions from one capable of with- 
standing such conditions. The putrescibility test would be the most hopeful to give 
information upon this point. 

As to the use of public baths; I have already covered that point above, and also 
have expressed my opinion with reference to the cultivating of shellfish. 

Yours very truly, 


W. P. MASson. 
Troy, N. Y., November 29, 1911. 
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SECTION VI 
REPORT OF WILLIAM T. SEDGWICK 


GEORGE A. SoPER, Esq., PH.D., C.E., 


President, Metropolitan Sewerage Commission, 
New York City. 


DEAR Sir: I have done a good deal of thinking upon the interesting series of ques- 
tions which you have propounded to me, and while I find it difficult to answer them 
categorically or in yes and no fashion, I will do my best to give you my opinion as to 
how they ought to be answered. 


1. STANDARD OF CLEANNESS: DESIRABILITY AND FEASIBILITY. 


I do not think it either necessary or feasible to establish any one standard of 
cleanness for all the various waters of New York harbor. Provisional standards for 
different regions would, however, seem to me entirely reasonable, and it is self- 
evident that a higher standard is desirable and necessary in the slips and on or near 
the foreshores generally than in the middle of either East or North river or in the 
Upper bay. 

For the very simple reason that many of the foreshores are already crowded, and 
in the future are certain to be more crowded, with human beings engaged in gainful. 
occupations or seeking the water-fronts for relaxation and fresh air and for bathing 
or other purposes not involving the use of boats or any considerable stay upon or very 
near the surface of the waters away from the shores—these last have, it seems to 
me, peculiar prominence and importance in the sewerage problem, and ought to be 
kept at the highest possible degree of cleanness consistent with a rational expenditure 
of money. 

For bathing in particular—inasmuch as it will probably always be impossible to 
prevent extensive bathing, which if it can be reasonably safeguarded from the sani- 
tary standpoint, is from every point of view desirable—somewhat extraordinary 
measures and expenditures are, it seems to me, justified for the purpose of making the 
shores and shore waters as clean as practicable. At the same time I do not believe that 
it will ever be possible to make these same waters along the shores entirely safe for 
bathing purposes, so that, while I would require a much higher standard for the shore 
waters than for those in the middle of the streams and in the bay itself, I should not 
expect to be able to make them always or entirely safe. 

Without dwelling at this point upon the particular standard which I would have in 


mind for these shore waters, or the relation which that standard should bear to that to 
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be applied to the midstreams and the Upper bay, I have, I think, said enough to make it 
clear that in my opinion it is neither desirable nor feasible to establish any one stand- 


ard of cleanness for the waters in New York harbor. 


2. CHEMICAL, PHYSICAL, BACTERIAL OR OTHER STANDARDS. 


In view of my answer to question 1, I hardly need say that no simple standard 
for the waters of the harbor based on chemical analyses and no compound standard 
based upon any combination of appearance, chemical and bacterial content appear to 
me practicable. There are, however, certain obnoxious conditions which should not 
be tolerated, such as obvious fouling with human feces, the giving off of numerous 
or large bubbles of gas arising from putrefying deposits, or any similar conditions 
really disagreeable or disgusting either to the sight or smell of the average citizen 


using the waters for rowing, sailing or similar pleasure purposes. 


3. STANDARD OF CLEANNESS BASED UPON SICKNESS AND DEATH. 

Any standard of cleanness based upon the vital statistics of the city would in my 
opinion be worthless for the simple reason that there is no known relation between 
the morbidity or mortality of human beings and the purity or impurity of the waters 
upon which or near which they may dwell. Any standard based on “what seems suit- 
able and appropriate on the score of cleanness” would also have little or no value be- 
cause opinions would differ so widely as to just what is “suitable” and “appropriate.” 


4. Puriry OF WATERS FOR BATHING. 


I have already intimated in my discussion of question 1 that I do not consider it 
possible to keep the waters of New York bay along the shores under any system what- 
soever ideally pure for bathing. By this I mean that I do not consider it possible to 
sterilize the waters of New York harbor at all places and at all times by any proce- 
dure. This point hardly requires discussion because it is evident to any sanitarian 
that waters subjected to such uses as those of New York must always be subjected to, 
and exposed to such infections as those waters must always be exposed to, will never 
be in the strict sense of the words “pure enough” for bathing purposes. By the word 
shores in the above statement I refer to the shores of the Upper bay and especially 
of the more populous portions. Those of Coney Island and at certain other points 
which might be selected for the purpose can, on the other hand, and should be kept 
scrupulously clean and practically free from sewage, so that they may be used prac- 
tically with impunity for bathing purposes. 

At the same time, I have no doubt that the waters of Upper New York bay, and 


especially the waters of the docks or slips and of the foreshores of the more populous 


156 DEGREE OF CLEANNESS NECESSARY 


districts of New York, Brooklyn, Jersey City and the like, will always be extensively 
used for bathing purposes. The tropical summers to which New York is exposed will 
probably always make it impossible to keep boys and other persons from bathing in 
vast numbers in the waters aforesaid at many places and at many times, and this I 
believe to be a fact with which we must frankly deal. 

Assuming then that the waters under consideration cannot be kept ideally pure 
for bathing purposes, and also that in spite of this fact they will undoubtedly be 
largely used for such purposes, it seems to me that the best that can be done is to 
keep all possible raw sewage out of the slips and docks and away from the foreshores. 
This I would do either by removing all sewage from the waters of the bay or else 
by so introducing sewage into those waters that it shall do no great harm. | 

It seems to me that while it will for years to come be impracticable because too 
costly to remove all sewage from the harbor waters, it will be possible to so reduce the 
amount of sewage poured in, and to so locate the sewer outfalls that whatever sewage 
is allowed to enter shall do no great harm. 


To the discussion of this last point I shall return beyond. 


5. OYSTER CULTURE IN THE HARBOR. | 

I do not consider oyster culture in the waters of New York harbor to be of suffi- 
cient importance to require any special degree of purity in those waters. It is with 
oyster culture very much as it is with bathing: no matter how pure the waters of the 
harbor are made or kept, accidental pollutions from ships and other uncontrolled 
sources will always forbid the use of the harbor as a proper place for the cultivation 
of any food which is to be eaten raw. Moreover, the economic importance of oyster cul- 
ture for or by a small number of persons is not to be weighed for a moment against the 
economic interests of thousands and perhaps millions of riparian residents. 


~ 


6. EFFERVESCENCE, DISCOLORATION, FLOATING MATTERS, DEPOSITS, ETC. 


I am of the opinion that the existence of “effervescence, marked discoloration, de- 
cided turbidity, oily sleek” and “deposits of sludge” may at certain times and certain 
places be contemplated without danger to the public health and without serious in- 
jury to the use of the harbor for commercial or pleasure purposes. As for “floating 
solid sewage materials,” I have a different opinion, believing as I do that these ought 
to be either screened out or broken up before the substances of which they are com- 
posed are admitted to any portion of the harbor. 

As to the places and circumstances under which effervescence and the like should 
be permitted to exist, I shall have something to say further on. | 
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7. ONE STANDARD OR DIFFERENT STANDARDS. 
I believe it to be quite impossible to establish any one standard or ideal of clean- 
ness for the whole harbor and that there should be different standards or ideals for 


different parts of the Metropolitan District. 


8. DEFINITE STANDARD, DISSOLVED OXYGEN, ETC. 

Inasmuch as I have stated in question 1 that I do not believe it either practicable 
or necessary to have any one definite standard of cleanness, I am of course relieved 
from the necessity of describing that standard or of giving a draft of the wording of it. 

I do not believe that the amount of dissolved oxygen in the waters will furnish 
either a complete or a satisfactory index of the cleanness of the waters, or even of 
their digestive capacity, at all times and places and under all conditions. I do, how- 
ever, believe it to be a valuable index, which should be one important element in the 
formation of an opinion as to the actual degree of cleanness or uncleanness, and as to 
the digestive capacity, of any particular water at any particular time. 

Having made the foregoing statement, I am, I think, relieved from any discussion 
erie, (pb) and (c). 

But although I do not believe that any rigid physical, chemical or bacterial stand- 
ards are either practicable or desirable, I do believe it practicable, and that the aim 
should be to keep the waters of the docks and shores so pure that the health and the 
comfort of those using them or living near them shall not be seriously threatened, 
while still utilizing the central portions of the rivers and bays for the disposal of such 
an amount of sewage—and this may be large—as shall not seriously interfere with 
navigation or with their use for pleasure purposes, such as boating and sailing. 

I wish that it might be possible for your honorable Board to convince the people 
of Metropolitan New York, as I am convinced, that no investment, however great, 
would be too large to secure the complete and perpetual conservation of these waters 
for purposes of health, of pleasure and of agreeable and attractive commerce. Nor 
is this condition merely an iridescent dream. A sum such as is already set apart for 
clean, pure, drinking water for the metropolis would go far toward making this a 
reality; and I hope you will understand that while in answering your questions, I 
have tried to tell the truth as to the possibility of the disposal of the sewage into the 
adjacent waters without the creation of an intolerable nuisance, I am of the opinion 
that any such disposal should be regarded as merely provisional and temporary; the 
ultimate solution of the problem before you being the complete and total removal of 
all sewage and other polluting materials from the harbor waters. 

Very respectfully yours, 
Boston, MAss., November 7, 1911. W. T. SEDGEWICK. 
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SECTION VII 
REPORT OF F. HERBERT SNOW 
GEORGE A. SOPER, 
President, Metropolitan Sewerage Commission of New York, 
17 Battery Place, New York City. 

My Dear Sir: On July 28th you requested me to give a written opinion concerning 
the degree of cleanness suitable to New York harbor and mentioned ten points upon 
which you were particularly desirous that specific answers should be made. 

The ten propositions are herein re-stated and each in turn is followed by my 
answer. 

Question 1. Do you think it would be desirable and feasible to establish a stand- 
ard of cleanness for the waters of New York harbor? 

Answer. Yes, desirable from general considerations of public health and welfare 
to establish standards rather than one general standard. Lack of such standards has 
not only resulted in numerous local odor nuisances that one may not escape at slips and 
basins and coves, but the lack renders it possible for one to detect the proximity of 
the city through the sense of smell on approaching by water from the ocean. 

Vitiated atmosphere is especially abominable at the hospitals and parks and recre- 
ation piers located along the water front. Furthermore, it is incredible that disease 
and death are not the direct results of bathing in the harbor. A thorough systematic 
investigation of this subject and of disease resulting from the eating of sea food taken 
from sewage-polluted waters would prove the great danger in such practices and estab- 
lish the necessity from the standpoint of public health for the control of the cleanness 
of the harbor. 

But it is the offense to the sense of decency to which I would attach the greatest 
significance; an offense apparent throughout the metropolitan district in the vicinity of 
sewer outfalls and along the foreshores. ; 

Values of various kinds are adversely affected in consequence of the existing 
methods of sewage disposal. In the aggregate the result is of no inconsiderable moment. 
New York City is envied the world over in its possession of a wonderfully extensive 
and diversified water-front. But no metropolis, however well favored, can neglect her 
greatest resource and long retain an enviable reputation. 

The situation is one to be appreciated in particular by those who have investments 
under control, whose exercise of choice constitutes the motive power of enterprise. To 
such men of affairs the value to which I refer is a real thing apparent and potent where 
competition exists in all matters worthy of emulation between localities, communities 
and cities. It is the value of a satisfactory standard as distinguished from that of an 
unsatisfactory standard. 
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Already higher standards of harbor cleanness have been adopted at not a few of 
the great ports of the world. And this sense of what is desirable should be sufficient 
consideration alone to compel a change and improvement in sewage disposal methods 
and dictate standards of cleanness for the waters of New York harbor. 

Question 2. If a standard is established, should it be based solely on chemical 
analysis or would a mixed standard which would take into consideration the appear- 
ance of the water and perhaps its physical, chemical and bacterial condition be better? 

Answer. The standard should not be based solely on chemical analysis of the 
waters because it is not desirable, since other factors are essential. If the sewage of 
the city were to be collected at one point and it were there to be uniformly distributed 
through the waters of the harbor, even then a chemical standard would be insufficient. 
Hence, with conditions of sewage dispersion attainable at different places in the har- 
bor, it would be absurd to establish a chemical standard for the whole harbor as the 
basis for the cleanness of the waters in the several parts of the harbor. However, 
chemical tests are invaluable as an aid in determining the kind of sewage works 
essential to install to relieve some parts of the harbor of an overburden of sewage 
waste and to obviate such overburdening in other parts. The value of a chemical 
standard is supplemented and is reinforced by other standards. 

A bacterial standard alone would also be impracticable for the harbor as a whole. 
The points of collection could not be so selected as to produce results admitting of 
satisfactory interpretation in my opinion. 

~ Question 3. Should a standard of cleanness rest upon the amount of sickness and 
death which can be shown to be produced by pollution, or should the standard be 
based on what seems suitable and appropriate on the score of cleanness? 

Answer. Considerations of public health are of paramount importance and no 
lower standard should be established. However, to trace the amount of sickness and 
death resulting from pollution of New York harbor waters would be a difficult under- 
taking involving the employment of a large number of special inspectors and the ex- 
penditure of a very considerable sum of money. After the facts were ascertained they 
would prove really immaterial, since the practical remedy would be the same in all 
events. That is, within the bounds of what it is reasonable to do in abating nuisances 
and preventing their recurrence, in disposing of the sewage of the metropolitan dis- 
trict in a manner that shall not offend the sense of decency, or depreciate the value of 
shore property, or interfere with the uses of the waters for bathing where it is emi- 
nently fitting that bathing should be maintained, the interests of the public health 


would also be subserved. 


Question 4. Should the waters be kept pure enough for bathing, and if so, where? 
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Answer. Yes, most assuredly, in some sections of the metropolitan district. 

In that part of the boroughs of the Bronx and Queens bounding the upper stretches 
of the East river and the entrance to Long Island Sound, where the shores are deeply 
indented by bays—Flushing bay bing prominent—and small estuaries abound, the 
waters should be kept pure enough for bathing. 

Also in that part of the boroughs of Richmond and Brooklyn lying below the 
Narrows, including Gravesend bay, the waters about Coney Island and the southern 
shores of Queens along the outer harbor and Jamaica bay, the waters should be pre- 
served in their natural purity if a great and essential resource is to be retained for the 
well-being of the public. 

It is none too soon to begin the plan of conservancy. Ten millions of people will 
inhabit the metropolitan district one generation hence. 

In fact, the discharge of crude sewage into any water within the district cannot be 
attempted to-day without serious risk of a nuisance being established thereby; and 
such disposal into the waters specifically mentioned above, without offense, has become 
impossible. 

In my opinion, to restore the waters surrounding Manhattan borough to a suffi- 
cient purity, and then to keep the waters pure enough to render bathing in them safe, is 
impracticable. 

The maritime people who frequent the bath-houses, piers, wharves and bulkheads 
in hordes, and swim in the sewage-polluted waters, find this art essential to their exist- 
ence. Not only is it educationally important, but from the health standpoint it is 
even more important that the city should provide and maintain free bathing establish- 
ments. Observations made during the extraordinary protracted heat period of last 
summer alone should prove the necessity in a great city like New York for ample 
bathing facilities. 

No system of policing to keep the multitude out of the filthy waters of the harbor 
can be successful until equally convenient, commodious and safer facilities be substi- 
tuted. This I conceive to be a pressing public duty. 

Question 5. Should the waters be kept pure enough for oyster culture and, if so, 
in what parts of the harbor? 

Answer. Oyster culture ought not to be permitted anywhere within the metropol- 
itan district except under strictest supervision and control. It is not feasible to keep 
the waters of the harbor pure enough to warrant a general guarantee of safety to the 
public in eating raw shellfish taken from such waters. 

On board ocean liners water for bath-tub purposes is obtained from the sea. In- 
telligent passengers recognize the fitness of the rule which prohibits a bath on the last 
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day of the voyage when the ship is in the outer bay. If these wattrs be not desirable 
for the bath, surely they should be less desirable for oyster culture. The traffic in shell- 
fish harvested in the outer waters of the lower bay might be permitted for the present 
provided every shipment were examined and certified by competent authority to be free 
of pollution. 

Question 6. Should effervescence, marked discoloration, decided turbidity, oily 
Sleek, floating solid sewage materials or deposits of sludge be permitted anywhere in 
the harbor and, if so, where and under what circumstances? 

Answer. The very least that could be done in making any substantial improve- 
ment over existing conditions of harbor pollution would be to remove the suspended 
solids of animal origin. This accomplishment would obviate sludge accumulation and 
consequent effervescence. 

The next step, if the improvement is to be considered by stages of development, 
would be to further relieve the air over the waters of its surcharge of noxious gases by 
thoroughly diffusing the screened or preliminarily treated sewage throughout a large 
body of moving water to assure the greatest degree of dilution and oxidation. 

This accomplishment would be accompanied by the elimination of marked dis- 
coloration and turbidity; but whether the odors would be obviated would depend upon 
whether the water were sufficient in quantity and quality to take care of the volume 
of sewage so dispersed. | 

The primary objects of any plan should be, first, the prevention of sludge accumu- 
lation in the harbor; second, the elimination of marked discoloration and turbidity; 
and third, the reduction to the minimum of oily sleek—for where there is*much oily 
sleek on the surface of the water there will be odor. 

Question 7. Should we establish one standard of cleanness for the whole harbor 
or should there be different standards for different parts of the metropolitan district? 

Answer. The maintenance of a standard involves the construction of works to 
control the polluting factors. These factors are variable for a given territory. Fur- 
thermore, they are not the same for different territories. There is a wide range of con- 
trol to be effected if the things hereinbefore proposed are to be accomplished in the 
harbor. 

It is not essential, in my opinion, that all of the sewage of the metropolitan dis- 
trict should be collected at one point and there disposed of. A more desirable and 
economical plan is to solve the problem by sub-districts in which the factors are 
adapted to control in works of a certain type. For example, where preliminary treat- 
ment of the sewage to remove the suspended matters prior to diffusing the liquids 


throughout a predetermined volume of water is best suited to the requirements, the 
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problem is solved for that territory. Where more extended treatment is demanded, 
the results can likewise be predetermined by the type of works selected. 

The point I wish to emphasize is that the type of works, the capacity of the 
plant and its effectual operation will have more to do with the condition of the clean- 
ness of the harbor than all other standards put together. I would, therefore, make the 
type of sewage disposal works the prime factor in a standard. The plans should be 
submitted to the proper authority for approval, their execution should be under the 
supervision of such authority and so also should the operation of the works thereafter. 

A standard of performance should be set for each outfall works. Here control can 
be exercised and not elsewhere. Observations for efficiency of operation would include 
chemical and bacterial analyses and physical conditions as the case might be. 

Question 8. If a definite standard of cleanness is desirable, how should that stand- 
ard be expressed? Please give us a draft of your opinion as to the proper wording? 

Answer. The plans for each sewage works, as designed or approved, or modified, or 
amended by the Commission or proper authority existing for the purpose, should be 
certified to the local authorities for execution, under such conditions and stipulations 
as will keep the responsible supervisory control of all essential matters with respect 
to construction, operation and maintenance in the hands of said Commission or proper 
authority. | 

Daily records of operation of each plant should be required, and if at any time, 
in the opinion of the controlling authority, the works or any part thereof, or the effi- 
ciency of the same be insufficient, or below standard, or prejudicial in any manner, 
then such remedial measures as the case may demand should be adopted forthwith. 
The controlling body should be vested with plenary authority to enforce its decrees. 

In addition to the foregoing queries, you have transmitted for my consideration 
and answer the two following questions, which have been proposed by the Board of 
Estimate and Apportionment, concerning a standard of purity for the waters. 

Question. Will the amount of dissolved oxygen in the waters of the harbor, ex- 
pressed in a percentage of its saturation value, furnish a reliable index of the cleanness 
of the water and, if so, what percentage should be adopted to secure each of the fol- 
lowing results: 

(a) That the waters of the harbor may not become offensive under any 
weather conditions. 

(b) That the use of public baths, if judiciously located, may not be preju- 
dicial to the health of those using them. 

(c) That shellfish taken from the beds in present use may be eaten with- 


out danger to health. 
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Answer. The necessity for treatment of the sewage discharged into the upper 
harbor is not established by chemical or bacterial examination of the waters. It is 
flagrantly announced to the natural senses. 

From the scientific standpoint the degree of the pollution can be judged best per- 
haps by the dissolved oxygen test. The extensive data collected by the Commission 
furnish a reliable index, from the scientific standpoint, of the limit to which sew- 
age can be absorbed by the harbor waters. Practically, the limit is reached and a 
remedy is demanded. Theoretically this limit may be extended. The said dissolved 
oxygen data in the possession of the Commission are an acceptable basis upon which to 
predicate the design of sewage works where it is the intention to utilize the natural 
oxidizing capacity of the harbor waters to accomplish the greatest part of purifica- 
tion; but elsewhere other considerations should obtain. 

‘As before stated, in my opinion, it would be a mistake to accept the dissolved 
oxygen standard alone as a basis upon which to maintain the sewage disposal works 
after they are built. 

My answer to proposition (a) is that to prevent the waters of the harbor from 
becoming offensive under any weather conditions, less crude sewage must be discharged 
into them than at present. I would not express this in terms of dissolved oxygen as a 
standard. Whether or not the object for which the sewage works is built at any point 
is being attained should be a matter.for judgment based on observation of facts ob- 
taining at the time. 

My answer to proposition (b) is that public baths should be supplied with pure 
water. 

My answer to proposition (c) is that shellfish are a public menace if taken from 
waters containing sewage organisms. The bacterial test, not the chemical test, is ap- 
plicable if certificates of purity of the product harvested from doubtful waters are to 
be issued. 

A dissolved oxygen standard with respect to bathing waters and shellfish culture 
would mean the holding in jeopardy of public health in my opinion. 

Question. If the percentage of dissolved oxygen will not furnish a satisfactory 
standard, what standard would you suggest, and should it be based upon chemical 
analysis, or should it take into account chemical, physical and bacterial conditions? 

Answer. Chemical or bacterial tests alone are not a practical basis for a standard. 
They are supplementary in character rather than primary, as hereinbefore explained. 
The control of the pollutions depends upon the kind of works provided for the purpose 


and the effectual operation of the works. 
Respectfully submitted, 


HARRISBURG, PA., September 28, 1911. F. HERBERT SNOW. 
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SECTION VIII 
REPORT OF C.-E. A. WINSLOW 


Dr. GEORGE A. SOPER, 
Metropolitan Sewerage Commission, 
17 Battery Place, New York. 

Dear Dr. Soper: I have given careful consideration to the very comprehensive ques- 
tions enclosed in your letter of September 13th and have answered them serially below 
in accordance with the knowledge at my disposal. 

1. Do you think it would be desirable and feasible to establish a standard of clean- 
ness for the water of New York harbor? 

From a purely scientific standpoint arbitrary standards are unfortunate, for they 
always break down when applied to such complex problems as those of modern sanita- 
tion. On the other hand, it is almost essential for practical purposes to formulate 
principles for the guidance of administrative action. In connection with the matter in 
hand, the cleanness of the waters of New York harbor, I do not believe it is desirable 
or feasible to establish any arbitrary standards in the form of a published enactment 
to be rigidly enforced. I do believe it is desirable and feasible to formulate standards 
which may serve as guiding principles to be intelligently interpreted in the light of all 
available knowledge in individual cases. Such s@indards should differ, however, for 
different regions of the harbor as indicated below. 

2. If a standard is established, should it be based solely on chemical analysis or 
would a mixed standard which would take into consideration the appearance of the 
water and perhaps its physical, chemical and bacterial condition be better? 

Chemical analysis would not, in my judgment, furnish a sufficient criterion of the 
condition of the harbor waters. In portions of the harbor necessarily subject to con- 
siderable pollution it should be supplemented by observations of physical conditions 
and appearance and in the regions which can be kept reasonably pure it should be 
supplemented by bacteriological examinations. 

3. Should a standard of cleanness rest upon the amount of sickness and death 
which can be shown to be produced by pollution or should the standard be based on 
what seems suitable and appropriate on the score of cleanness? 

I think it would not be feasible to base any standard on the amount of sickness 
and death shown to be produced by pollution, as definite evidence of the actual effect 
upon health of such conditions as exist in New York harbor is not available. Stand- 
ards for those regions of the harbor which may reasonably be expected to be clean 
enough for bathing and the taking of shellfish should, however, take into account the 
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probability of danger to life and health, and should be primarily sanitary in nature, 
while those applied to those regions which must necessarily be more or less polluted 
should be chiefly esthetic and should look to the avoidance of offensive and unsightly 
conditions. 

4. Should the waters be kept pure enough for bathing, and, if so, where? 

5. Should the waters be kept pure enough for oyster culture and, if so, in what 
parts of the harbor? 

It is, in my judgment, not feasible to keep the Upper bay, from Spuyten Duyvil on 
the Hudson and from Hell Gate on the East river to the Narrows, and including the 
Harlem and Newark bay, in a safe condition for bathing and the cultivation of shell- 
fish. The data collected by your Commission indicate that these waters contain on an 
average only between one-half and three-fourths of the oxygen necessary for satura- 
. tion and show average bacterial counts of between 6,000 and 15,000 bacteria per cubic 
centimeter. This indicates a condition of considerable pollution and I do not believe 
that any practical measures of reform will decrease this pollution sufficiently to elim- 
inate the sanitary danger to those exposed to the ingestion of the water. In my 
opinion the use of these waters of the Upper bay should be definitely abandoned for 
bathing and the cultivation of shellfish. Under the head of shellfish I should include 
not only oysters but clams as well, since many of the processes of cookery to which 
these animals are subjected are insufficient to destroy the germs of contagious disease. 
It may prove that certain special areas in the Upper bay are so protected from pollu- 
tion that their waters may safely be used for the purposes designated ; if so, they should 
be excluded from the general principle stated. 

The waters of the Lower bay, outside the Narrows, can, I believe, be kept clean 
enough for bathing and oyster culture and should be maintained so far as possible in 
that condition. The records of your Commission indicate that these waters contain 
over 90 per cent. of the dissolved oxygen necessary for saturation and that the average 
bacterial numbers range between 1,000 and 5,000 per cubic centimeter. With the en- 
forcement of proper local regulations it should be possible to so purify these waters 
as to make them suitable for the purposes under discussion. As in the case of the 
Upper bay, there may, of course, be particular localities which should be exempted 
from the general rule. Jamaica bay offers a special problem more difficult of treat- 
ment. At present it appears from your reports that the water of this bay is as polluted 
as many parts of the Upper bay around Manhattan Island (76 per cent. of dissolved 
oxygen necessary for saturation and 5,800 bacteria per cubic centimeter). It may 
ultimately be necessary to sacrifice this landlocked bay to the purposes of sewage dis- 


posal, as it has been necessary to sacrifice the East river and the Hudson. I do not 
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believe, however, that this should be done without a thorough study of local condi- 
tions and a determined effort to apply all the resources of sanitary science, including 
the possible use of disinfecting plants, to the end that Jamaica bay may be saved for 


the purposes of pleasure and business for which it is so admirably designed. 


6. Should effervescence, marked discoloration, decided turbidity, oily sleek, float- 
ing solid sewage materials or deposits of sludge be permitted anywhere in the harbor 
and, if so, where and under what circumstances? 

Standards in regard to the physical condition of the harbor waters, like all other 
standards, must be interpreted freely in the individual case. Occasional discoloration, 
turbidity and sleek can scarcely be avoided in the vicinity of a great city. In general, 
however, I am of the opinion that effervescence, marked discoloration, decided turbid- 
ity, oily sleek, floating solid sewage materials and deposits of sludge should not be per- 
mitted anywhere in the harbor. Such conditions, if persistent or of frequent occur- 
rence, are wholly unnecessary and constitute a short-sighted and uneconomic waste of 
one of the city’s most precious assets. 

7. Should we establish one standard of cleanness for the whole harbor or should 
there be different standards for different parts of the metropolitan district? 

There should be different standards for different regions of the harbor. Certain 
areas are necessarily so polluted as to be unsuitable for bathing or the taking of shell- 
fish. Such waters should be given over to the purposes of sewage digestion subject to 
the regulation of conditions so that offensive sights and smells shall be avoided. The 
Upper bay and the Hudson, Harlem and East rivers belong for the most part in this 
category, although certain regions should perhaps be removed from it. On the other 
hand, areas like the Lower bay, which it is practicable to keep clean enough for bathing 
and shellfish culture, should be protected by stricter standards primarily of a sanitary 


nature. 


~ 


8. If a definite standard of cleanness is desirable, how should that standard be 
expressed? Please give us a draft of your opinion as to the proper wording. 
9. Will the amount of dissolved oxygen in the waters of the harbor, expressed in 
a percentage of its saturation value, furnish a reliable index of the cleanness of the 
water, and, if so, what percentage should be adopted to secure each of the following 
results : 
(a) That the waters of the harbor may not become offensive under any 
weather conditions. 
(b) That the use of public baths, if judiciously located, may not be preju- 


dicial to the health of those using them. 


REPORTS OF EXPERTS—WINSLOW 167 


(c) That shellfish taken from the beds in present use may be eaten without 
danger to health. 

If the percentage of dissolved oxygen will not furnish a satisfactory standard, 
what standard would you suggest, and should it be based upon chemical analysis, or 
should it take into account chemical, physical and bacterial conditions? 

The amount of dissolved oxygen in the waters of the harbor, expressed in a per- 
centage of its saturation value, furnishes a reliable index of the cleanness of the water 
only when dealing with conditions of gross pollution and only then in conjunction 
with observations of the appearance and physical condition of the water. It tells 
nothing about the comparatively slight pollution that may render bathing and the 
taking of shellfish prejudicial to the public health. Water containing at all times 50 
per cent. of the dissolved oxygen necessary for saturation will not become offensive to 
the sense of smell, but water containing 100 per cent. might be altogether unsuitable 
for bathing. 

For the more polluted portions of the harbor, not suitable for bathing or the 
taking of shellfish, I should recommend that— 

(a) The dissolved oxygen should at no time and in no place be allowed to 
fall below 50 per cent. of its saturation value. 

(b) No effervescence, marked discoloration, decided turbidity, oily sleek, 
floating solid sewage materials, deposits of sludge or other conditions offensive 
to sight or smell should be permitted in any portion of the harbor. 

For the less polluted regions, the outer bay, for example, the standards should be 
primarily sanitary and should rest upon bacterial rather than chemical data. Their 
exact limits cannot, however, be exactly formulated without further study. Clearly 
water which conforms to a drinking-water standard, having less than 500 bacteria per 
cubic centimeter and colon bacilli absent from a majority of one-cubic-centimeter 
samples, would be quite suitable for the purposes mentioned. Such a standard would 
be too severe, however, and how far it would be safe to modify it is difficult to say. 
The formulation of tentative standards for drinking water took twenty years and our 
knowledge of the bacteriology of shellfish layings and bathing beaches is in its in- 
fancy. Your Commission could make a most valuable contribution to sanitary science 
by a study of the actual bacterial condition of such waters around New York, and 
would then be better able to determine how far it is practicable to go in this regard. 
The chief criterion for areas used for bathing and shellfish culture should, in any case, 
be based upon these factors, total number of bacteria and number of colon bacilli. The 
dissolved oxygen requirement and the absence of offensive sights and smells should, 


of course, hold for any waters considered at all for the uses specified. 
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I am of the opinion, however, that in all these matters any standard formulated 
should be in the nature of a general principle to be used as a guide by some intelligent 


administrative body and not as a definite rule to be automatically enforced. 
Respectfully yours, 
C.-E. A WINSLOW. 


New York, September 25, 1911. 


PART III 


Tables and Plottings of Original Data Relating to 
Microscopic Examinations, Numbers of 
Bacteria and Dissolved Oxygen 





PART III 


Tables and Plottings of Original Data Relating to 
Microscopic Examinations, Numbers of 
Bacteria and Dissolved Oxyégen. 


CHAPTER I 
EXAMINATIONS OF DREDGINGS FROM THE HARBOR BOTTOM 


INTRODUCTION TO TABLE XIV 

In Table XIV are contained the results of examinations of solid material taken 
from the harbor bottom, together with the opinion of the analyst as to the certainty of 
sewage material being present. Plates A, B and ©, opposite page 223, give much of 
this information graphically. 

In addition to the examination number, which is the same as the sample number, 
and the date of collection, there are given the location from which each sample was 
taken, the depth of overlying water and the character of the sample with respect to 
color, odor and consistency. In those cases where samples were taken beneath the sur- 
face of the bottom, this fact is noted in the table. The depth which was penetrated is 
also stated. The numbers of bacteria per gram of wet mud are given for those 


samples for which bacterial counts were made. 


COLLECTION OF DREDGINGS 

The samples were collected from the Commission’s floating laboratory in accord- 
ance with a plan by which it was intended to cover practically the whole area of the 
harbor bottom in a systematic manner. The material from the surface of the bottom 
was collected by means of a small iron dredge which was shaped like a mushroom 
anchor. The dredge consisted of an iron rod 2 feet 3 inches long, set firmly in the 
apex of a plate iron cone which was 6 inches deep and 12 inches across the open base. 
This dredge was dragged over the surface of the bottom until the cone was filled. The 
dredge was then raised and a pint of the contents was spooned out into a glass fruit jar. 
Notes were made of the color, odor and consistency of the dredged material at the time 
of collection. Frequently, a thin, light-brown surface was observed to overlie a black 
mass beneath. This showed, as experience taught, that the surface of the material had 
been supplied with oxygen from the water above, while the interior was in a putre- 


fying condition. 
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Samples of material from beneath the surface of the harbor bottom were obtained 
by means of a pipe borer. This borer was made of an iron half-pipe, 2 inches in in- 
ternal diameter and 11 feet long. There was a reducer at the upper end into which 
lengths of 1-inch iron pipe could be screwed to serve as a handle. Borings were ob- 
tained by pressing down the borer until the half-pipe was thrust to the desired depth 
in the bottom. The pipe was then turned round and raised aboard the vessel from 
which it was being operated. The samples for analysis were spooned out of the half- 
pipe. The outer layer of material along the entire length of the cylinder was first 
scraped off and discarded to avoid contamination of the sample by the solid deposits 


and water through which the sample was withdrawn. 


ANALYSIS OF SAMPLES 

The examination of the samples in the laboratory consisted of three steps. First, 
the microscopic particles of débris were washed free from the rest of the sample. 
Second, the débris were placed in a large Petri dish over a white porcelain slab. 
Third, the particles which seemed likely to prove of interest were picked out of the 
Petri dish and identified under the microscope. In polluted samples the débris were 
generally so blackened that it was necessary to decolorize the particles in 10 per cent. 
hydrochloric acid. Mounts for microscopic examination were made in glycerine. 

To wash the débris free from useless material, the analyst filled a glass jar con- 
taining the sample with water, stirred the mixture with a glass rod and poured the 
suspended matter upon a perforated porcelain plate which fitted snugly into an agate- 
ware funnel. The particles of solid matter which were so finely divided as to be use- 
less for purposes of examination were washed through the perforations and the valuable 
débris were recovered. The process was continued until there was enough useful 
solid matter obtained to proceed with the examination. Ten to fifteen samples were 


washed in the way just described before an examination was made. 


Another method of separating the débris for examination was to wash the samples 
upon a copper sieve with meshes 1/20 of an inch apart. When the débris of size suit- 
able for examination had been recovered in this way, the sieve was inverted and the 
débris washed with a jet of water into a suitable receptacle. By agitating the contents 
of the receptacle and pouring them out quickly upon a porcelain plate, the materials 
desired for purposes of identification were obtained free from useless refuse. A sample 
could be made ready for examination in this way in less than eight minutes. One oper- 


ator could examine 23 samples a day. 
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EVIDENCE OF POLLUTION 


If the sample was from a polluted place, the débris contained bits of paper, 
glumes, straw, small roots, animal hairs, coal, pieces of twine, tufts of wool or cotton. 
These objects were fished out and transferred to a watch crystal containing 10 per 
cent. hydrochloric acid. When the objects became clear, they were mounted upon a 
glass slide for positive identification with the microscope. Glycerine diluted with 50 
per cent. alcohol was used for a mounting fluid. Clinging to the microscopic objects 
just mentioned were other substances sometimes of much significance, such as muscle 


fibres, bits of starch parenchyma, fragments of seed coats, animal tissues, ete. 


The identification of the débris required less and less use of the microscope, as the 
appearance of the particles of diagnostic value became familiar to the operator. In 
every doubtful case the diagnosis of pollution was supplemented by microscopic ex- 
amination. The microscope used was a Spencer with a 1'-inch eye-piece and three 
objectives, 1/6, 1/3 and 2/3-inch focal length, giving magnifying powers of 530, 250 
and 118 diameters respectively. A dozen permanent mounts of débris from various 
parts of the harbor were kept on hand for study and comparison. Study was also 
made of a collection of vegetable and animal fibres, débris from feces and manure and 
city sewage. 

The objects found in the samples under examination, together with the data which 
were collected when the samples were gathered and observations made during the 
washing process, formed the basis for a conclusion as to the pollution of the sample. 
If the sample looked clean when collected, and did not become foul before examina- 
tion, and no débris were found as a result of straining, the sample was reported to be 
unpolluted. Whether pollution could be detected by other methods than here given 
was not considered in drawing a conclusion. 

The most persistent evidences of pollution were bits of paper and glumes. These 
came to be regarded as good evidence of pollution. They were almost invariably present 
in polluted samples and absent from samples which, from other evidence, were known 
to be unpolluted. In the samples taken from the vicinity of sewer outfalls or where 
sewage débris collected in quantity, the presence of small seeds came to be expected. 
Root fragments were found in most samples. Starch parenchyma, which came, as a 
rule, from plant organs, such as fleshy roots, stems, seeds, fruits, etc., was taken to 
indicate garbage or undigested plant substances probably used as food. In some 
samples, what were termed natural débris were abundant. These were the remains 
of various plant organisms, such as fragments of roots, stems, leaves and bark which 


came from vegetation growing perhaps near where the samples were collected. 
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The location of the samples as given in the table was determined by plotting the 
location of the boat from which the samples were taken upon a standard United States 
Coast and Geodetic Survey chart, scale 1/40,000, by the aid of angles read with a 
sextant or prismatic compass in the hands of the sample collector. The latitudes and 
longitudes given in the table have been taken from these plottings. 

The preliminary studies which led to the adoption of the method of microscopic 
examination employed in analyzing the deposits have been described in the report of 
the Metropolitan Sewerage Commission, dated April 30, 1910, page 415, et seg., and 


need not be repeated here. 


BACTERIA IN DREDGINGS 

In some cases the number of bacteria in the deposits was determined and when 
this was done the result is stated in the table. The results are given as numbers of 
bacteria per gram of deposited material, the numbers being referable to the natural 
condition in which the deposited material was found, that is, without extracting, -or 
allowing for, the water. The numbers of bacteria found in the deposits were generally 
large in deposits contaminated with sewage material and small where sewage material 
was absent. 

The numbers of bacteria were determined much as in water analyses. The sample 
was diluted with water and a measured portion of the liquid shaken with culture 
medium. The culture medium employed was 10 per cent. gelatin beef extract titrated 
so as to have a reaction of 1.0 phenolphthalein. Incubation was continued for 48 hours 
at 70 degrees Fahrenheit, when the colonies were counted. The results are stated in 


numbers of bacteria per gram of the sample. 


ANALYSTS 


~ 


The samples were collected chiefly by those who made the microscopic analyses. 
Raymond H. Pond, Ph.D., did this work, under the immediate direction of the Presi- 
dent of the Commission, from August 17, 1908, to July 31, 1909. R. N. Hoyt, B. S., 
carried it on from the end of Dr Pond’s connection to the conclusion. The bacterio- 
logical determinations were made by Payn B. Parsons, A.M., M.D. 

In the preliminary studies, during which the Commission was seeking a method for 
the identification of soaps, fats and animal and plant débris in order to gain what was 
intended to be a reasonably full knowledge of the sewage, James H. Stebbins, Ph.D., 


was employed as consulting microscopist. 


TABLE XIV 


RESULTS OF THE EXAMINATION OF DREDGINGS FROM THE HARBOR BOTTOM 
IN THE YEARS 1908 AND 1909 


TABLE OF CONTENTS 


Section Section 
No. Location Dates of Collection Page | No. Location Dates of Collection Page 
1 East river........... Novel, LOORA FE. 176 | 32 Hudson river........ Aug 19 and Sept. 7, 1909. 202 
2 Upper bay......... Nov. 28 to Dec. 10, 1908. 176 | 33 Passaic river and 
3 Hudson river....... EDeul Sn 19089. cso cite 177 Newark bay...... Sept, 8, 1900 Fi agcs=e 202 
4 Upper bay.......... Dec. 15, 1908, to March 6, 34 Kill van Kull....... Sept. 8 and 11, 1909...... 203 
1L90G crate tae’ ans 177 | 35 Lower bay..........Sept. 13 and 14, 1909..... 203 
5 Cheesequake creek. . March 30, 1909.......... 1830 OGMeATCOUTEEC gineeeys . Sept. 16, 1909........... 204 
i ee DDOE DAY... 25-5 2. ee March 23 to 30, 1909..... 184 | 37 Lower bay..........Sept. 20, 1909........... 204 
7 Hudson river........ ADIL LO 21900 ia reas 186 | 38 Raritan bay........ pepe. 21h O00k 32. oc o 205 
8 Hempstead bay..... Aprit 6; 1909.60. ecdioens 186 | 39 Arthur Kill......... Sept. 21, 1909........... 205 
9 Pelham bay......... April) A909. cee ogee 186 | 40 Hudson river........ Octwit 1900 Bt eee, Gy 205 
10 Long Island Sound. . April 18, 1909........... 186 | 41 Harlem river........ OSts LD L900 pe unerrg in 206 
Pieeupper Day... 0.2). << April 171900 ~ 028... Aews 187 | 42 East river.......... (ete EL OO0 fe, re are eae 206 
12 Long Island Sound. . April 13 and 15, 1909..... 187 | 43 Hudson river........ OGG: 2, 1Q00L es okt tae ie 206 
io ew pper bay?) 2... April 21 to 29, 1909...... 187 | 44 Harlem river........ etise S1000 22 a en 206 
14 Hudson river........ May de 1900 oes, ie Ss 189 | 45 Newtown creek...... Oetro L908. bre es 2 2 207 
15 The Narrows........ May 5 to 7, 1909........ 189 | 46 Upper bay.......... Dots) 1000 ease er 207 
TGaP Upper, DAY es sss ses os MEAN. L9UO ohn in die a'e 8 190 | 47 Gowanus creek...... Web 4) LUO Ne oa wie Oe 207 
17 Newark bay and Pas- 48 Upper bay.......... Oct. 6 to 8, 1909......... 208 
Puee mae SIVONS, 2.2. May 8, 1909............ 190 | 49 Kill van Kull....... Oct: 8, 1000, cneee. oo, 210 
18 Hudson river........ May 14 and 15, 1909..... 191 | 50 Upper bay.......... Oct 11 (Gog ns 210 
19 Lower bay....-..... May 17 to 19, 1909...... 192 | 51 Kill van Kull....... Oct:.115 1000 Grea ness 211 
20 East river.......... May 29 to June 7, 1909.. 194 | 52 Arthur Kill......... Oct.:14, 1906) see. 211 
21 Long Island Sound. .June 8, 1909............ 195 | 53 Newark bay........ Oct. 14 and 15, 1909..... 212 
22 Lower bay.....:.... June 12, 1909........... 196 EAM tan Kallen: Oct. 16, 1909............ 213 
ee eens AS 1000 ease phat Upper bayer: Oct. 18, 1909............ 214 
24 Little Neck bay..... June 23, 19092. 566 en os 197 : 
[a Jens 2571000 eee 197 56 Hudson river........ et LS 1900 oo aes Che 
eit aninien bay... 2.0.2 June 29 to July 1, 1909... 197 Die Newark, DAY: << 05-1. Oehs 2 is 10085...) es cee 215 
Reeetintcon viver.;..... Faly- 7410002 5 eee: 198 58 Hudson river........ AG 8 Nee Se eae fe 217 
28 Cravesend bay...... July 00:1900.. 2.5 2. ee. 199 | 59 Upper bay.......... O6ts2a; 1908)... eee 217 
29 Upper bay.......... July 15 to 21, 1909....... 199 | 60 Hudson river........ Ost? 25 1000S tea es 218 
30 Lower bay.......... July 21, 1909............ 200 | 61 Newark bay........ Nov..3)12900.4,.2 7.06265 218 


31 Atlantic Ocean...... DULY, CE LOUO ees cs «a es 201 | 62 Hudson river........ Nov. 4 and 6, 1909....... 220 
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TABLE XIV 
Results of the Examination of Dredgings from the Harbor Bottom, in the Years 1908 and 1909 
1—EAST RIVER 
Location of Samples Depth 
No.| Date of 


* | Collection 
































40 Black HS Sludge 
30 Black HS Sludge 
30 Black HS Sludge 
30 Black HS Sludge 


35 Black HS Sludge 
35 Black HS Sludge 


40 Black |Oily,H:S| Sludge 


40 Black |Oily, HS; Sludge 





35 Black | Oily _| Sludge, clay 


40 Black |Oily, HS} Sludge 
40 Black HS Sludge 
40 Black |Oily, H2S| Sludge 


| J, | 


35 | Black |Oily, H,S| _ Sludge 


35 — Sludge, clay 


35 | Black Oily, H28| Sludge 
35 Black |Oily,H.S|} Sludge 


es | es | Ss | Ses 


40 Black |Oily, 
tarry| Sludge 
35 Black |Oily, HS} Sludge 





Polluted 
Polluted 
Polluted 
Polluted 


Polluted 


Polluted 
Polluted 
Polluted 


Polluted 


Polluted 
Polluted 


Polluted 


Polluted 
Polluted 
Polluted 
Polluted 


Polluted 


Polluted 
Polluted 


Polluted 


Polluted 
Polluted 
Polluted 


Approximate Latitude 
Ona me? ye 1? 
20 |Nov. 16, 1908/25 feet off pier at E. 6th Street.. .|40 43 15 |73 58 25 
21 |Nov. 16, 1908|In slip between Piers 17-18...... 40 42 21 |74 00 08 
22 |Nov. 16, 1908|In slip between Piers 15-16...... 40 42 19 |74 00 12 
23 |Nov. 16, 1908/In slip between Piers 48-49...... 40 42 54 |73 58 33 
24 |Nov. 16, 1908|In slip between Piers 18-19...... 40 42 23 |74 00 07 
25 \Nov. 16, 1908|100 feet from abutment Williams- 
burg Bridge, Manhattan side...|40 42 51 |73 58 29 
26 |Nov. 16, 1908|In slip between Piers 11-12...... 40 42 13 |74 00 22 
27 |Nov. 16, 1908|In slip between Piers 30-31...... 40 42 32 |73 59 36 
28 |Nov. 16, 1908|In slip between Piers 14-15...... 40 42 18 |74 00 15 
29 |Nov. 16, 1908|In slip between Piers 34-35...... 40 42 35 |73 59 21 
30 |Nov. 16, 1908/100 feet off center line bulkhead 
between Piers 18-19.. 40 42 24 |74 00 08 
31 |Nov. 16, 1908/25 feet off bulkhead just east of E. 
L2th Sie Fae on near eee 40 43 31 |73 58 21 
32 |Nov. 16, 1908100 feet off pier, Bradley Contract- 
ing Co., East river, Manhattan./40 42 59 |73 58 27 
33 |Nov. 16, 1908/In slip just east of E. 13th Street.|40 43 35 |73 58 23 
34 |Nov. 16, 1908|In slip between Piers 12-13...... 40 42 15 |74 00 19 
35 |Nov. 16, 1908/25 feet off E. 8th St. pier........ 40 43 20 |73 58 22 
36 |Nov. 16, 1908|In slip between Piers 32-33...... 40 42 33 |73 59 29 
37 |Nov. 16, 1908|In slip between Piers 27—28...... 40 42 31 |73 59 44 
38 |Nov. 16, 1908|In slip between Piers 33-34...... 40 42 34 |73 59 25 
39 |Nov. 16, 1908|In slip between Piers 45-46...... 40 42 47 |73 58 32 
40 |Nov. 16, 1908/25 feet off bulkhead, E. 10th Street|40 48 27 |78 58 24 
41 |Nov. 16, 1908/In slip between Piers 28-29...... 40 42 32 |73 59 41 
42 |Nov. 16, 1908/In slip between Piers 29-30...... 40 42 32 |73 58 41 
2—UPPER BAY 
| Location of Samples 
ne Date of 
‘| Collection 
Approximate Latitude 
et eee naes are ye i ET ° / ur ° / ur 
43 |Dec. 5, 1908/50 feet off east pier, Governor’s : 
Lalani Misaki be eee occ 40 41 30 |74 00 45 
44 |Dec. 5, 1908|300 feet southeast of Ellis Island .|40 41 50 ;74 02 20 
48 |Dec. 5, 1908/300 feet off Owl Head........... 40 38 20 |74 02 19 
49 |Dec. 5, 1908]/ About midway between Robbin’s 
Reef and Liberty Island....... 40 40 18 |74 03 22 
50 |Dec. 5, 1908 aut feet off black spar buoy, south . 
Black Tom channel......... 40 41 04 |74 02 40 
51 |Dec. 10, 1908 Midway between Battery and 
Governor's Island yo... oel 40 41 53 |74 01 04 
52 |Dec. 10, 1908|500 feet northwest of Governor’s 
Island light..>) 7¢-% s.5 see 40 41 38 |74 01 13 


*Nos. 1 to 19 covered preliminary tests with the method. 


Depth 


Water 
Longitude} (feet) 


of 







40 Sludge, sand 
20 
Clay 
40 
Clay 
30 Clay 
40 Clay 


Opinion 


Polluted 
Doubtful 
Doubtful 


Doubtful 


Unpolluted 


Sludge, mud} Doubtful 
Sludge, clay} Polluted 
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TABLE XI V—Continued 
2—UPPER BAY—Continued 

















ae Location of Samples i ae a cet ae 
Oo olor or |Consistenc i 
No! Collection Water iat eh co 
Approximate Latitude |Longitude] (feet) 





° , ut ° , ” 


53 |Dec. 10, 1908/50 feet off Governor’s Island..... 40 41 30 |74 O01 15 40 —_ 
54 |Dec. 10, 1908/100 feet west of Governor’s Island|40 41 18 |74 01 27 35 -~ 
55 |Dec. 10, 1908'2500 feet west of Governor’s Island/40 41 07 |74 02 09 70 —~ 
56 |Dec. 10, 1908/3000 feet southwest of Governor’s 


Sludge, clay| Doubtful 
Sludge, clay} Polluted 
Sludge, clay} Doubtful 


||| 





MGR Rass cuandin Pate gt ea Dw 40 40 52 |74 02 08 | 70 — — Sludge, clay| Doubtful 
57 |Dec. 10, 1908/34 mile off Erie Basin........... 40 40 30 |74 01 52 | 25 — — |Sludge, 
clay-sand| Doubtful 
58 |Dec. 10, 1908/100 feet southwest of Governor’s 
PAOD oor eck uo osle a nta vais hs 40 41 10 |74 01 36 | 30 — — Sludge, 
clay-sand} Doubtful 
59 |Dec. 10, 1908|500 feet southwest of Governor’ 4 
Rela ee vy Gosh eas nd ¢ MOE 0 40 58 |74 01 35 | 40 — — Sludge, clay| Polluted 
60 |Dec. 10, 1908/200 feet east of bell buoy, Gort: 
PHORM GtIBIANG <5 0 ceveers Fass Ss 40 40 58 |74 01 48 | 40 — -- Sludge, clay| Doubtful 





61 |Nov. 28, 190875 feet southwest of Aquarium...|40 42 11 |74 01 03 | 30 Black Oily | Sludge, clay| Doubtful 
62 'Nov. 30, 1908/50 feet outside slip between Piers 


23-24, DYOOKIYD a5. 0. ss tee ws 40 41 32 |74 00 16} 40 ~— — Ooze, sand | Doubtful 
63 |Nov. 30, 1908)/150 feet “outside ee between Piers 
24-26, Brooklyn..:..... 06... 40 41 28 |74 00 20 | 40 — —_ Ooze, sludge| Polluted 


8—HUDSON RIVER 


Location of Samples Depth 

No = ele e si Color Odor |Consistency | Opinion 
ollection ater 
Approximate Latitude |Longitude| (feet) 





° ’ ” ° , a” 


64 |Dec. 15, 1908|Midstream opposite Pier A, Hud- 





BTaPTVOP cad & see sce tie ere as 40 42 19 |74 01 834; 50 |. — — Sludge, 
gravel Doubtful 

66 |Dec. 15, 1908/1800 feet off Pier A, Hudson river./40 42 19 |74 01 31 | 650 _ — _ |Ashes, 
gravel| Doubtful 
67 |Dec. 15, 1908|3000 feet off Pier A, Hudson river./40 42 20 |74 01 47 | 50 -—— — Sludge, clay| Polluted 
68 |Dec. 15, 1908 Hudson river off Pier A.......... 40 42 15 |74 01 08 | 50 — —_ Sludge, clay| Doubtful 

69 |Dec. 15, 1908/300 feet off shore C. R.R. of N. J. 

clock on line with Pier A, N. R.|/40 42 25 |74 02 00 | 25 Black _ Sludge, clay| Polluted 


4—UPPER BAY 

















nea Location of Samples aes 
Collection Water 
Latitude |Longitude| (feet) 


Color Odor |Consistency | Opinion 












Approximate 
























° , ut ° / 














70 |Dec. 15, 1908/2000 feet east of Ellis Island..... 40 42 03 |74 O1 Black —_— Sludge, clay} Doubtful 
71 |Dec. 15, 1908/2000 feet northeast of Ellis Island|40 42 11 |74 01 58 | 40 — —_ Sludge, clay} Polluted 
72 |Dec. 15, 1908/2500 feet east of Ellis Island..... 40 42 00 |74 01 52} 40 —_ —_ Sludge, clay| Doubtful 
73 |Dec. 15, 1908/2500 feet east of Ellis Island..... 74 01 53 | 40 — — Sludge, clay| Polluted 
Dec. 15, 1908 ras ee southeast of Communi- 

is eee 40 42 13 |74 01 54 | 40 —_ — Sludge, clay} Polluted 
75 |Dec. 15, 1908 2500 ce southeast of Ellis Island|40 41 41 |74 01 52 | 35 — — Sludge, clay| Polluted 
76 |Dec. 15, 1908'3000 feet southeast of Ellis Island/40 41 25 |74 01 52 | 80 _— Sludge, clay} Doubtful 

: 15, 1908/3500 feet southeast of Ellis Island/40 41 37 |74 01 38 | 110 Black — Sludge, clay| Polluted 
























178 RESULTS OF ANALYSES 
TABLE XIV—Continued 
4—UPPER BAY—Continued 
: Depth 
Nod Data’ of EES ree of Color | Odor |Consistency| Opinion 
Collection j ; : Water 
Approximate Latitude |Longitude| (feet) 
persia ee asad | ode une a eee 
78 \Dec. 15, 1908|500 feet west of See ria 40 41 18 |74 01 35 | 30 — _— Sludge, clay} Polluted 
: er 
eae eae a ree Lee : ace rs tit 140 41 12 |74 02 37] 40 — _ Sludge, clay} Polluted 
: f th of red gas buoy 2 
Sas aaa plac Tom A henisa SS ihe “f : ‘ 40 40 58 |74 02 44} 50 _ os Sludge, clay} Doubtful 
81 |Dec. 15, 1908|South edge Black Tom channel..../40 41 12 |74 02 50} 15 | Brown _— Clay Doubtful 
Ne hae 40 42 07 |74 01 07 | 30 _— —  |Sludge 
82 |Dec. 16, 1908/500 feet off Battery.. pee ae Pollited 
b 8| Half 3 Hudson river, op- 
Saher pate ponte Piss ae adie ew "....|40 42 19 |74 01 34] 50 _— — Sludge, clay} Polluted 
84 |Dec. 16, 1908}4 cross Hudson river, oppo- 
* as ne ee see oreo eae 40 42 18 [74 01 26 | 50 — — Sludge, clay; Polluted 
85 |Dec. 16, 1908/3000 feet east of Ellis Island...... 40 41 54 |74 01 37 | 40 | Brown _— Sludge, clay} Polluted 
86 |Dec. 16, 1908/2000 feet off C. R.R. of N. J. pier./40 42 17 |74 01 38 | 40 Black ~- Sludge Doubtful 
87 Des 16, 1908/1000 feet off C. R.R. of N. J. pier. .|40 42 19 |74 01 45 | 48 Black — Sludge Doubtful 
88 |Dec. 16, 1908/500 feet off Battery.............. 40 42 07 |74 01 11 | 30 == — Sludge Polluted 
89 |Dec. 16, 1908|150 feet off Battery.............. 40 42 09 |74 01 05 | +30 — — Sludge Polluted 
90 |Dec. 16, 1908/2100 feet off C. R.R. of N. J. pier. .|40 42 12 |74 01 38 | 50 a — Sludge Polluted 
91 |Dec. 16, 1908/1500 feet off C. R.R. of N. J. pier. .|40 42 13 |74 01 47 | 50 os = ene al panies 
92 |Dec. 16, 1908|600 feet east of Ellis Island....... 40 41 57 |74 02 06 | 30 ao — Sludge Polluted 
93 |Dec. 16, 1908|400 feet east of Ellis Island.......|40 41 52 |74 02 10} 25 a — Sludge Polluted 
94 |Dec. 17, 1908600 feet east of Liberty Island.....|40 41 21 |74 02 24 | 40 Black Oily Sludge Polluted 
95 |Dec. 17, 1908/2500 feet east of Liberty Island....|40 41 25 |74 02 05 | 40 | Brown _ Sludge, clay} Polluted 
96 |Dec. 17, 1908|2500 feet west of Governor’s Island/40 41 25 |74 01 52 | 70 a — Sludge, clay} Polluted 
97 |Dec. 17, 1908/600 feet east of Liberty Island.....|40 41 24 |74 02 30} 40 a — Sludge, clay| Polluted 
98 |Dec. 17, 1908|14 mile southwest of Battery...... 40 41 55 |74 01 26 | 40 Black Oily Sludge Polluted 
99 |Dec. 17, 1908}14 mile southwest of Battery...... 40 41 59 |74 01 28 | 40 Black _ Sludge Polluted 
100 |Dec. 21, 1908|500 feet northwest of Governor’s 
SIANG, os tae a a ee ee oe 0 41 33 |74 01 27 | 60 — — Sludge, clay| Polluted 
101 |Dec. 21, 1908/500 feet northwest of Governor’s 
slagid see Wer te eee ree ee 0 41 38 |74 01 20 | 60 |Black, 
brown} Oily | Sludge, clay} Polluted 
102 |Dec. 21, 1908/200 feet northwest of Governor’s 
Aaland es isk i lates etre cree Tale 0 41 38 174 01 25 | 40 — — Sludge, clay} Polluted 
103 |Dec. 21, 1908/3000 feet east of Ellis Island...... 40 41 57 |74 01 46 | 40 —_ — Sludge, clay| Polluted 
104 |Dec. 21, 1908/3800 feet north of Liberty Island i 
OKs: sh chub sos eas teen 40041 Dpeees oman lo _ — Clay Doubtful 
105 |Dec. 21, 1908|500 feet south of Ellis Island......|/40 41 49 |74 02 20] 10 _ — Clay Polluted 
106 |Dec. 21,1908)On line Liberty Island to Ellis 
island hhaliway il oc sc2 ae oe 0 41 87 |74 02 30 8 — _ Clay Polluted 
107 |Dec. 21, 1908/600 feet south of east dock of Ellis 
Sianels eA Rey heart c dees elon ne 40 41 50 |74 02 21 | 15 _— — Clay Polluted 
108 |Dec. 21, 1908/300 feet east of Ellis Island....... 40 41 59 |74 02 15 | 15 —_— —_ Clay Polluted 
109 |Dec. 21, 1908|500 feet north of Ellis Island...... 40 42 07 |\74 02 16 | 10 ms _ Sludge, clay} Polluted 
110 |Dec. 21, 1908|300 yards off Ellis Island on line 
with Liberty and Ellis Islands.. .|40 41 44 174 02 24 6 — — Clay Unpolluted 
111 |Dec. 21, 1908/300 feet off dock, Communipaw. . .|40 42 17 |74 01 59 6 _ —_ Sludge, clay} Polluted 
112 |Dec. 21, 1908/100 yards off 4th dock, south of C. 
R.Rs of Nz J. ferry so do.5 oe. 40-42 914 W749 Cee — — Sludge, clay| Polluted 
113 |Dec. 21, 1908|/Halfway between C. R.R. of N. J. 
ferry and PierA SA. ene. Ae 40 42 19 |74 01 34 | 50 — — Sludge, clay! Doubtful 
114 |Dec. 22, 1908/500 feet southeast of Liberty Island|40 41 17 |74 02 33 | 40 — Oily Clay Polluted 
115 |Dec. 22, 1908/2500 feet southeast of Ellis Island./40 41 45 |74 01 52 | 40 tae Oily | Sludge, clay} Polluted 
116 |Dec. 22, 1908/2000 feet southeast of Ellis Island.|40 41 38 |74 02 03 | 40 — — Clay Poiluted 
117 |Dec. 22, 1908/2800 feet southeast of Ellis Island.|40 41 44 |74 01 47 | 40 — Oily | Sludge, clay} Polluted 
118 |Dec. 22, 1908)1000 feet southeast of Liberty Island|40 41 08 |74 02 26 | 40 _ _— Sludge, clay| Polluted 














119 
120 


121 
122 


Date of 
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Location of Samples 


Collection 


Dec. 
Dec. 


Dec. 
Dec. 


Approximate 
22, 1908 ee yee east of C. R.R. of N. J. 


. ferry 
22, 1908 2000 feet northeast of Liberty Island|40 41 
24, 1908|200 feet north of Black Tom pier. .|40 41 


Latitude 


74 O1 


74 O1 
74 02 
74 03 


Color 


Black — 


Black — 
Brown == 


Odor 


Consistency 


Sludge 


Sludge, clay 
Sludge, clay 
Clay 


123 
124 


125 
126 


Dec. 
Dec. 


Dec. 
Dec. 


24, 1908|100 yards northeast of Black Tom./40 41 
24, 1908)/Midway between Black Tom water 
tower and Liberty Island........ 40 41 
24, 1908|300 feet north of Liberty Island...|40 41 
24, 1908/600 feet north of Liberty Island...|40 41 


74 03 


74 03 
74 02 
74 02 


Brown — 


Black 


Black — 


Sludge, clay 


Sludge 
Sludge 





pe | pe | ee |S | SS | RE | eS 


127 
128 
129 
130 


Dec. 
Dec. 
Dec. 
Dec. 


24, 1908/West end Liberty Island to west end 
Ellis Island, midway 

24, 1908/200 yards from outlet corner of 
40 


24, 1908/100 yards off southwest corner of 
Pulisniclind sen seiteaet. sh dee 40 41 

24, 1908|200 feet off southwest corner of Ellis 
Island, on line Black Tom water 


74 02 
74 02 
74 02 


74 02 


Black —— 


Sludge 
Sludge, clay 
Sludge, clay 


Sludge, clay 


ee | | | a | RS | a | 


131 
132 


133 


134 


Dec. 
Dec. 


Dec. 


Dec. 


24, 1908200 yards from Ellis Island, on line 
Black Tom water tower......... 40 41 
24, 1908|On line southwest corner Ellis Island 
a Black Tom water tower, half- 
OTN ON ena ok ee 40 41 
24, 1908|On line southwest corner Ellis Island 
and Black Tom water tower, 
about halfway. . {40 41 
24, 1908/On line southwest. ‘corner of Ellis 
Island and Black Tom water 
tower, 200 yards off Black Tom 
BOLO Neer tie Serie ae sine ew aerays 40 41 


39 


74 02 


74 02 


74 02 


74 03 


45 


54 


53 


18 


Sludge 
Sludge, clay 


Sludge, clay 


Sludge, clay 


135 


136 


137 


138 


Dec. 


Dec. 


Dec. 


Dec. 


24, 1908/On line southwest corner of Ellis 
Island and Black Tom water 
bad 100 yards off Black Tom 
RHOLG See A ee oe nes 40 41 

24, 1908)/On ne southeast corner of Ellis 
Island and northwest corner Lib- 
erty, 100 yards off Ellis Island. .|40 41 

24, 1908/On line southeast corner of Ellis 
ea and northwest corner Lib- 

y, midway 

24, 1908 100 ay off northwest corner Ellis 


Teland se eer oe ee ae 40 42 


38 


44 


37 
04 


74 03 


74 02 


74 02 
74 02 


23 


35 


39 
29 


Sludge, clay 


Sludge, clay 


Sludge, clay 
Sludge, clay 


ee | | | 01 eee 


139 
140 
141 
142 


Dec. 
Dec. 
Dec. 
Dec. 


24, 1908 at gas buoy 2, Black Tom chan- 
40 


24, 1908|Midway between buoys 2 and 4, 
Black Tom channel.....:...... 40 41 
24, 1908 Satins anes 4 and 6, Black Tom 


07 
12 


18 
25 


74 02 
74 02 


74 02 
74 02 


37 
46 


52 
48 


oo Oily 
— Oily 


Clay 
Clay 


Sludge, clay 
Sludge, clay 


a | a 
el a RSS ER ee ES NE A 


143 


144 
145 


146 
147 


Dec. 


Dec. 
Dec. 


Dec. 
Feb. 


24, 1908|Midway between Ellis Island and 
dineriy ieland stool. S.. aes 40 41 
24, 1908/1000 feet north of Liberty Island. ./40 41 
24° 1908/100 feet off southwest corner of Ellis 
ESlQnomne nee eer eee circ 40 41 
24, 1908/100 feet off center line of the west 
bulkhead, Ellis Island.......... 40 42 
12, 1909/1000 feet west of Erie Basin....... 40 40 


42 
37 


57 


00 
24 


74 02 
74 02 


74 02 


74 02 
74 01 


48 
45 


36 


32 
20 


Black Oise 


Sludge, clay 
Sludge, clay 


Clay 
Clay 


tarry| Sludge, clay 


Opinion 


Polluted 


Polluted 
Polluted 
Doubtful 


"Doubtful 


Unpolluted 
Doubtful 


Polluted 


Polluted 
Doubtful 
Doubtful 


Polluted 


Polluted 


Polluted 


Doubtful 


Unpolluted 


Polluted 


Polluted 


Polluted 


Polluted 


Polluted 
Polluted 
Polluted 


Polluted 


Doubtful 
Unpolluted 


Unpolluted 
Doubtful 
Polluted 
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Location of Samples Depth . a 
N Date of ; of Color Odor |Consistency| Opinion 
+) Collection 3 ; Water 
Approximate Latitude | Longitude} (feet) 
oeunel ereememanees Remnerniae nancaa aay mamma Seammnminas Peebyrey OT Te TY 
148 |Feb. 12, 1909]1500 feet west of Erie Basin....... 40 40 29.174 01 25 | 15 Black |Oily, 
tarry|Sludge, sand} Polluted 
149 |Feb. 12, 1909/2000 feet west of Erie basin....... 40 40 34 |74 01 32 | 15 _— —_— Sand Unpolluted 
150 |Feb. 12; 1909/2800 feet west of Erie basin....... 40 40 37 |74 01 37 | 20 = —_— Sand Polluted 
151 |Feb. 12; 1909|3500 feet west of Erie basin....... 40 40 40 |74 O1 42 | 20 Black |Tarry, 
oily| Sludge, clay} Polluted 
152 |Feb. 12, 1909/4000 feet west of Erie basin....... 40 40 42 |74 01 49 | 20 Black |Tarry, 
oily| Sludge, clay} Polluted 
153 |Feb. 12, 1909/4500 feet west of Erie basin.......|40 40 47 |74 O01 54 | 20 Black Oily | Sludge, clay} Polluted 
154 |Feb. 12, 1909|5000 feet west of Erie basin.......|40 40 50 |74 02 00 | 20 Black —  |Sand, sludge 
clay Polluted 
155 |Feb. 12, 1909/6000 feet west of Erie basin....... 40 40 57 |74.02 10 | 30 Black —_ Sludge, clay| Polluted 
156 |Feb. 12, 1909/5000 feet east of Black Tom....... 40 41 O1 |74 02 19 | 30 Black Sludge, clay} Polluted 


157 |Feb. 12, 1909/400C feet east of Black Tom....... 40 41 06 |74 02 30 | 10 Black — Sludge, clay} Polluted 
158 |Feb. 12, 1909/500 feet south of Liberty Island...|40 41 18 |74 02 38 | 10 Black — Sludgy clay| Polluted 
159 |Feb. 12, 1909|500 feet south of Caven Point..... 40 41 35 |74 04 28 6 Black —_ Sludge, clay| Unpolluted 
160 |Feb. 12, 1909/1000 feet south of Caven Point... ./40 41 28 |74 04 26 6 Black — Sludge, clay| Unpolluted 
161 |Feb. 12, 1909/1000 feet southeast of Caven Point/40 41 26 |74 04 21 | 10 Black — Sludge, clay} Unpolluted 





162 |Feb. 12, 1909/1500 feet southeast of Caven Point|40 41 22 (74 04 22 | 10 Black Sludge, clay} Doubtful 
163 |Feb. 12, 1909|1800 feet southeast of Caven Point|40 41 19 |74 04 11] 10 Black Sludge, clay| Doubtful 
164 |Feb. 12, 1909|2000 feet southeast of Caven Point|40 41 18 |74 03 56} 10 Black —_ Sludge, clay| Unpolluted 
165 |Feb. 12, 1909|3500 feet southeast of Caven Point|40 41 07 |74 03 41 | 10 Black — Sludge, clay| Unpolluted 
166 |Feb. 12, 1909/4500 feet southeast of Caven Point|40 41 07 |74 03 27 | 10 —_ — Sand, clay | Unpolluted 
167 |Feb. 18, 1909/2000 feet east of suey N 14, off 
Gowanus bay.. = .140 40 05 |74 01 43 | 20 Black /Oily, 
tarry| Sludge, clay; Polluted 


— |__| |_| | | T_T 


168 |Feb. 18, 1909|1000 feet east of seis, N 14, off 











Gowanus bay.. i .[40 40 08 {74 01 58 | 20 | Black |Oily, 
tarry|Sludge, sand| Polluted 
169 |Feb. 18, 1909]1000 feet north of buoy N 14, off 
Gowanus ba yee entre 40 40 19 |74 02 08 | 25 — Oily (Sludge, sand} Polluted 
170 |Feb. 18, 1909/2000 feet northeast of pcre N 14, 
off Gowanus bay.. ae .|40 40 25 |74 02 18 | 25 Black |Oily, ; 
tarry|Sludge, clay} Polluted 
171 |Feb. 18, 1909/3500 feet northeast of buoy N 14, 
off Gowanus bay............... 40 40 35 |74 02 27 | 30 Black —  |Sludge, sand} Polluted 
172 |Feb. 18, 1909/4000 feet northeast of buoy N 14, x 
off Gowanus bay. . .|40 40 40 174 02 33| 30 | Brown | Oily | Sludge, clay} Polluted 
173 |Feb. 18, 1909/4500 feet northeast of f buoy 2 N 14, 
off Gowanus bay.. : .|40 40 43 |74 02 87 | 30 Black |Oily, 
é tarry|Sludge, sand} Polluted 
174 |Feb. 18, 1909/5000 feet northeast of buoy N 14, 
off Gowanus bay............... 40 40 50 |74 02 85 | 30 Black |Oily, 
tarry|Sludge, sand} Polluted 
175 |Feb. 18, 1909/5000 feet northeast of nsyeora N 14, 
off Gowanus bay.. ee .140 40 47 |74 02 39 | 30 Black —  |Sludge, sand] Polluted 
176 |Feb. 18, 1909/2500 feet north of buoy G2....... 40 40 28 |74 02 54 | 40 Black — Clay, gravel] Polluted 
177 |Feb. 18, 1909/2000 feet north of buoy G2....... 40 40 25 |74 02 50 | 35 — Oily |Sludge, sand} Polluted 
178 |Feb. 18, 1909/1800 feet north of buoy G 2....... 40 40 25 |74 03 00 | 35 — — Sludge, clay| Polluted 
179 |Feb. 18, 1909/2500 feet north of buoy Gao Se nee, 40 40 31 |74 03 05 40 _ Oily |Sand, 
sludge, clay} Polluted 
180 |Feb. 18, 1909/3500 feet north of buoy G2....... 40 40 39 |74 03 10 | 40 Black _— Sludge, clay| Polluted 
181 |Feb. 18, 1909/3000 feet north of buoy G2....... 40 40 37 |74 03 14 | 40 — /|Tarry, 
oily | Sludge, clay! Polluted 
182 |Feb. 18, 1909/5000 feet northeast of buoy G 2...|40 40 55 |74 03 23 | 30 — — Sludge, clay} Doubtful 
183 |Feb. 18, 1909|1 mile northeast of buoy G2...... 40 40 58 |74 03 33 | 30 Black — Sludge, clay] Polluted 
184 |Feb. 19, 1909|Near buoy N 14, at mouth of 





Gowanus bay>¥.7.:. 400-3 eee 40 40 04 |74 02 08 | 30 — —  |Sludge, sand) Polluted 





Date of ; of Color Odor |Consistenc 
No. Collection Water 2 
Approximate Latitude 
185 |Feb. 19, 1909/800 feet northeast of buoy N 14... 30 Black Oily /|Sludge, sand 
186 |Feb. 19, 1909/1000 feet east of buoy N 14....... 30 Black Oily Sludge 
187 |Feb. 19, 1909/1600 feet east of buoy N 14....... 30 Black Oily Sludge 
188 |Feb. 19, 1909/2500 feet east of buoy N 14....... 30 Black |Oily, 
tarry| Sludge 
189 |Feb. 19, 1909|2200 feet off southern end of Erie 
ORR cS ace ne atin Ws oboe a ks 30 — ily, 
tarry| Sludge, clay 
190 |Feb. 19, 1909|1900 feet off southern end of Erie 
COTTE tgs cares ks 3 Se 30 — (Oily, 
tarry| Sludge, clay 
191 |Feb. 19, 1909/1500 feet off southern end of Erie 
PONS eee oe hd be 30 —  {Qily, 
tarry} Sludge, clay 
192 |Feb. 19, 1909/1200 feet off southern end of Erie 
BAe OTN, Case Nec tkas Se | 30 — (Oily, 
tarry| Sludge, clay 
193 |Feb. 19, 1909/900 feet off southern end of Erie 
GADD PALES Ne hn eaabs mccehs ies 30 | Black (Oily, 
tarry |Sludge, clay 
194 |Feb. 23, 1909 2000 feet off 39th street, Brooklyn. /40 39 40 |74 01 13 | 20 Black Oily ludge 
195 |Feb. 23, 19092500 feet off 39th street, Brooklyn. /40 39 38 |74 01 26 | 20 Black Oily Sludge 
196 |Feb. 23, 19092600 feet off 39th street, Brooklyn.|40 39 42 |74 01 21 | 25 Black Oily ‘Sludge, 
sand, clay 
197 |Feb. 23, 1909/1000 Ae east of buoy N 14, off 
CRA AY cir. tees SRE le 40 00 |74 01 50 | 25 Black — Sludge, clay 
198 |Feb. 23, 1909|1000 eek paitieast of buoy N 14, off 
PSO WORM SAVE Yc tld chek ailsceiels 40 39 57 |74 01 54] 20 Black — Sludge, clay 
199 |Feb. 23, 1909|Near buoy N 14, off Gowanus bay .|40 40 01 |74 02 12 | 25 Black — Sludge, clay 
200 |Feb. 23, 1909/500 feet west of buoy N 14, off 
Gowanus bay.. 40 40 08 |74 02 15 | 380 Black — Sludge, clay 
201 |Feb. 23, 1909)1000 feet west of buoy | N 14, ‘off 
Gowanus bay.. a .|40 40 08 |74 02 30 | 30 — — Sand 
202 |Feb. 23, 1909|1000 feet northwest of buoy N 14, 
: Olt GOWANUS) DAV aceite ee nal 40 40 14 |74 02 29 | 30 Black — Sludge, clay 
203 |Feb. 23, 1909/2000 feet northwest of buoy N 14, 
off Gowanus bay.. .|40 40 21 (74 02 27 | 30 Black _ Sludge, clay 
204 |Feb. 23, 1909/3000 feet northwest ‘of buoy N 14, 
off Gowanus bay.. : 0 40 19 |74 02 50 | 40 Black — Sludge, clay 
205 |Feb. 26, 1909/1000 feet north of buoy re Oe a 140 40 20 174 03 08 | 40 Brown —_ Sand, clay 
206 |Feb. 26, 1909/2500 feet northwest of buoy G 2...|/40 40-29 |74 03 13 | 10 — — —— 
207 |Feb. 26, 1909/3000 feet northwest of buoy G 2.../40 40 33 |74 03 16 | 10 — —_ Clay 
208 |Feb. 26. 1909/4000 feet northwest of buoy G 2...|40 40 37 |74 03 23 | 10 Black — Clay 
209 |Feb. 26, 1909/5000 feet northwest of buoy G 2.../40 40 44 /74 03 28 10 Black — Clay 
210 |Feb. 26, 1909/1 mile northwest of buoy G 2...... 40 40 52 |74 03 28 | 10 Black —_ Clay 
211 |Feb. 26, 1909/3500 feet northeast of P. R.R. ter- 
minal, Greenville.............. 40 40 57 |74 03 39 8 Black — Clay 
212 |Feb. 26, 1909/3000 feet northeast of P. R.R. ter- 
mina], Greenville.............. 40 40 57 |74 03 44 8 Black — Clay 
213 |Feb. 26, 1909/3500 feet north of P. R.R. terminal, 
Cyreen Vulle see totic akc aint 40 41 03 |74 03 52 8 Black — Clay 
214 |Feb. 26, 1909/3000 feet southeast of Caven Point./40 41 04 |74 04 00 8 | Brown —_ Subsoil 
215 |Feb. 26, 1909/2000 feet southeast of Caven Point.|/40 41 11 |74 04 04 8 Brown —_— Subsoil 
216 |Feb. 26, 1909/2000 feet south of Caven Point... ./40 41 12 |74 04 15 | 4 | Brown — Subsoil 
217 |Feb. 26, 1909/3000 feet south of Caven Point... ./40 41 03 |74 04 18 4 — — Clay 
218 |Feb. 26, 1909|3500 feet south of Caven Point....|40 40 57 |74 0413 | 4 — =e Clay 
219 |Feb. 26, 1909/2500 feet northeast of P. R.R. ter- 
minal, Greenville.............. 40 40 54 |74 04 O1 8 — — Clay 
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Opinion 


Polluted 
Polluted 
Polluted 


Polluted 


Polluted 


Polluted 


Polluted 


Polluted 


Polluted 
Polluted 
Polluted 


Polluted 


Polluted 


Polluted 
Polluted 


Polluted 


Polluted 


Polluted 
Polluted 


Polluted 
Polluted 


Polluted 


Polluted 
Doubtful 


Unpolluted 


Polluted 
Doubtful 
Doubtful 


Unpolluted 


Doubtful 
Unpolluted 
Unpolluted 


Unpolluted 


Doubtful 
Unpolluted 




















Odor 





Consistency 


Clay 
Clay 
Subsoil 


Sludge, 
sand, gravel 


Sludge, 

sand, gravel 
Sludge, clay 
Sludge, sand 


Sludge, 


Opinion 


Unpolluted 
Unpolluted 
Doubtful 


Doubtful 


Polluted 
Polluted 
Polluted 


Polluted 


Doubtful 
Doubtful 
Doubtful 


sand, clay| Unpolluted 
Sludge, sand} Polluted 


Sludgy, sand 
Sand 
Clay, sand 


Sludge 
subsoil 


Sludge 
Sludge 
,Subsoil 


Subsoil 
Subsoil 
Subsoil 
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Location of Samples Depth 
N Date of of Color 
°-| Collection ; ; Water 
Approximate Latitude | Longitude] (feet) 
° L ur ° , ad 
220 |Feb. 26, 1909/2000 feet northeast of P. R.R. ter- 
minal, Greenville.............. 40 40 50 |74 03 57 8 — 
221 |Feb. 26, 1909/3000 feet northeast of P. R.R. ter- 
minal, Greenville iv. so) 224. Jee 40 40 47 |74 03 50 8 — 

222 |Feb. 26, 1909/3000 feet east of P. R.R. terminal, 

Greenville. . 40 40 42 |74 03 42 12 Black 

223 |Feb. 26, 1909/2500 feet east of P. R.R. “terminal, 

Greenvilles¥eey ee eee 40 40 39 |74 03 36 12 Black 

224 |Feb. 26, 1909/3800 feet east of P. R.R. terminal, 

Gréenvallen Wenn ee ee ae 40 40 31 |74 03 28 | 12 Black 

225 |Feb. 26, 1909/4000 feet east of P. R.R. terminal, 

Greenville, s2./5 5 ee eee 40 40 28 |74 03 23 15 Black 

226 |Feb. 26, 1909/1500 feet northwest of buoy G 2..|40 40 19 |74 08 14] 12 Black 

227 |Feb. 26, 1909|1000 feet northwest of buoy G 2..|40 40 10 |74 03 06 | 12 — 

228 |Feb. 26, 1909/5090 feet northeast of buoy G 2...|40 40 05 |74 02 55 | 20 — 

229 |Feb. 26, 1909/1000 feet south of buoy G 2...... 40 39 52 |74 02 52} 40 Black 

230 |Feb. 26, 1909|1500 feet southeast of buoy G 2...|40 39 50 |74 02 43 50 — 

231 |Feb. 27, 1909|34 mile southwest of buoy N 14, off 

Gowanus! bay. 2092. eee 40 39 36 |74 02 52] 30 — 

232 |Feb. 27, 1909|14 mile southwest of buoy N 14...|40 39 49 |74 02 388} 30 — 

233 |Feb. 27, 1909)14 mile southwest of buoy N 14...|40 39 45 |74 02 32} 30 — 

234 |Feb. 27, 1909/2400 feet south of buoy N 14...... 40 39 40 |74 02 24] 30 — 

235 |Feb. 27, 1909|2300 feet south of buoy N 14...... 40 39 38 |74 02 08 | 30 Black 

236 |Feb. 27, 1909/3000 feet southeast of buoy....... 40 39 34 |74 01 58 | 20 Black 

237 |Feb. 27, 1909/3500 feet southeast of buoy N 14..|40 39 33 |74 01 51 | 20 Black 

238 |Feb. 27, 1909/2800 feet off shore opposite 40th 

street, Brooklyn............... 40 39 27 |74 01 40 | 20 a= 
239 |Feb. 27, 1909/2100 feet off shore opposite 39th 
street, Brooklyn............:.. 40 39 27 |74 01 28 | 20 Black 
240 |Feb. 27, 1909 reek 1 mile northeast of Robbins 
eet lights der otne eae see 40 39 40 |74 02 51 | 40 Black 
241 |Feb. 27, 1909 Ris 1 mile northeast of Robbins 
Reefilight:cr2fr pei eee 40 39 43 |74 03 01 | 40 Black 
242 |Feb. 27, 1909 ate % mile northeast of Robbins 
Reef lights, een Re een 40 39 49 [74 03 08 | 40 Black 
243 |Feb. 27, 1909|About 1 mile northeast of Robbins 
Reef dighticot SA scien eee 40 39 55 |74 03 07 | 40 Black 
244 |Feb. 27, 1909|About 1 mile north of Robbins 
Reel light: Oe ee eee 40 40 03 |74 03 13 | 40 Black 
245 |Feb. 27, 1909/About 1 mile north of Sart 
Reef light: 77th eee 0 40 07 |74 03 22 | 40 Black 

246 |Feb. 27, 1909|About iE mile north of Robbinsl- 

Reef light../.d.vcita. een 40 40 08 |74 03 34 | 40 Black 

247 |Feb. 27, 1909|About 1 mile north of Robbins 

Reef light,:3sa)..2. ass eae 40 40 18 |74 03 42 | 40 | Brown 

248 |Feb. 27, 1909|About 1 mile north of Robbins 

, Reef light.:..sad crac mace 40 20 |74 03 54 | 40 | Brown 

249 |Mar. 3, 1909 ie feet off shore 65th street, 

OOklyn och sane eee eee ee 40 38 49 |74 02 13 | 30 | Brown 

250 |Mar. 38, 1909 1700. feet off shore 65th street, 

Brooklyn i... 23 sea eee 40 38 53 |74 02 08 | 30 | Brown 

251 |Mar. 3, 1909/2500 ‘feet off shore 65th street, 

Brooklyn ¢.25:2 Ate eee 40 38 57 |74 02 20] 30 oe 


(Clendenin ce ee es ee 


Sand 


Polluted 
Polluted 
Polluted 


Polluted 


Polluted 
Polluted 


Polluted 


Polluted 
Polluted 
Polluted 


Polluted 


Polluted 
Polluted 
Polluted 


Doubtful 


Polluted 
Polluted 
Polluted 
Polluted 
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Date of of | Col Odor /|Consi ini 
No. Potouon ae olor or onsistency | Opinion 
Approximate Latitude | Longitude} (feet) 
aw 3 ” P= ot (eel Fears lar aC esa 
252 |Mar. 3, 1909 3600 feet off shore 65th street, 
npr 2) dy res Jen hea ae ot 74 02 35 | 30 — Oil Sand 
258 [Mar. 3, 1909/3800 fect off shore 65th. street, a ai cee 
POOKLY MERE Ts Aeon c eit ee rie 74 02 36 | 30 — Oil Sand Ve 
254 |Mar. 3, 1909 sci feet off shore 65th street, % > rll 
eh Re ee 8 aa 74 02 43 | 30 — Oil Sand Doubtful 
255 |Mar. 3, 1909/1 fila off shore 65th street, Brooklyn|40 39 04 |74 02 51 | 30 a Oily Blades: sand Polluted 
256 |Mar. 3, 1909/1 mile off shore 65th street, Brooklyn/40 38 58 |74 02 55 | 30 Brown Oil Cl d| Polluted 
257 |Mar. 3, 1909 M4 mile east of Robbins Reef bell + ein (eee | 
cE ES SWS os. Aa rr 0 39 11 |74 03 09 | 35 | Brown —_ Cl Doubtful 
258 |Mar. 6, 1909 ne gp off shore 60th street, a ne 
ade Bek 5, 5 a ieee ae 40 39 00 |74 01 52 | 30 | Brown Oil Cl Polluted 
259 |Mar. 6, 19092600 feet off shore 69nd’ street, 4 cc ae 
ra Oce  \ eh se Se oe oni 38 58 |74 02 05 | 30 Black —  /{Sludge, clay | Polluted 
260 |Mar. 6, 1909/3200 feet off shore 60th street, 
Brock yy eer Ome Mee ste); 39 03 |74 02 08 | 30 — — Sand Doubtful 
261 street, 
OS cen ee ee oie ce 40 39 09 |74 02 14 30 - — Sand Unpolluted 
OOREYIE Saturn tere ena cs 140 39 12 |74 02 21 30 _- Oily (Sludge, sand} Polluted 
263 |Mar. 6, 1909)1 mile off shore 60th street, Brooklyn|40 39 17 |74 02 27 | 30 — Oily (Sludge, sand) Polluted 
264 |Mar. 6, 1909/1 a mile off shore 60th street, Brook- 
gt ier ov 40 39 22 |74 02 40 | 30 — Oily (Sludge, sand} Polluted 
ini ete ce el a ee ee 0 39 13 |74 02 42 | 35 — Oily |Sludge, sand} Polluted 
266 |Mar. 6, 1909/1 ee mile off shore, 60th street, 
rg Mere ee are ee: 40 39 28 |74 02 54 | 35 | Brown oo Clay Polluted 
267 |Mar. 6, 1909)134 mile eon shore 60th street, 
SrGoklyiy iccels Me tes Oe os 40 39 35 |74 03 06 | 35 Black Oily Clay Unpolluted 
268 |Mar. 6, 1909|900 a north of Robbins Reef bell 
50'S UCN a Ree Nahe 40 39 24 |74 03 52 | 40 — — Gravel | Unpolluted 
269 |Mar. 6, 1909 1000 Teet northeast of IE 
Heer Well DUGYr ee a ee. kk 0 39 17 |74 03 40 | 40 —_— —  /|Sludge, clay; Polluted 
270 
Be ee Torche eb ky, 40 39 07 |74 03 27 | 40 Black Oily |Sludge, clay| Polluted 
271 (Mar. 6, 1909 2500 ‘feet east of Robbins Reef bell 
DOV roms ere kee eral nee 40 39 05 |74 03 19 | 40 Black Oily Clay Polluted 
272 |Mar. 6, 1909/1 mile off shore 65th street, Brooklyn|40 39 11 |74 02 50 | 30 — Oily |Sludge, sand} Polluted 
273 |Mar. 6, 1909 feet south of Robbins Reef 
PT TEL mee. ais oie eae ee A rd: 40 39 04 |74 03 55} 40 Black HS Subsoil Doubtful 
274 |Mar. 6, 1909)/34 mile south of Robbins Reef light/40 38 50 |74 04 08 | 35 — Oily (Sand, gravel) Doubtful 
275 |Mar. 6, 1909/3000 feet. southwest of Robbins 
Ger Mite Sheek. eich es 40 39 04 |74 04 22} 35 — — Gravel Doubtful 
276 |Mar. 6, 1909 30 feet south of Robbins’ Reef 
ee cg OS SEE oe 40 38 57 |74 04 05 | 30 —_— — Sand Doubtful 
277 |Mar. 6, 1909/7% maile south of Robbins Reef light|/40 38 39 |74 03 53 | 35 —_ — Sand Doubtful 
5—CHEESEQUAKE CREEK 
Location of Samples Depth : oe , 
Date of of | Color! Odor | Consist- | Opinion. | Bacteria 
No. Collection Water ency per gram . 
Approximate Latitude |Longitude} (feet) 
Bee oneal ye 40 27 30 |74 16 00 2 | Gray |Marshy| Clay | Unpolluted 15,000 
MIGrDOR IN edere 9s ek geass 40 27 30 !74 16 00 2 | Gray |Marshy} Clay Unpolluted 9,000 
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6—UPPER BAY 























; Depth 
Date of OSES of Color Odor |Consistency} Opinion 
No.| Collection j ; Water 
Approximate Latitude | Longitude] (feet) 
° / ut ° , “ur 
280 |Mar. 23, 1909/3300 feet off Owl Head........... 40 38 27 |74 02 55 | 40 Black — Clay Polluted 
281 |Mar. 23, 1909/500 feet north of 71st street sewer, 
600 feet. off shore.............- 40 38 23 |74 02 17 | 40 | Brown HS Subsoil Polluted 
282 |Mar. 23, 1909/1500 feet from Brooklyn shore, mid- 
way between Bliss tower and 71st 
siTeel BEWEE os coco mentee ace ona 40 38 21 |74 02 34] 40 Black — Clay Polluted 
283 |Mar. 24, 1909/2800 feet northwest of Owl Head 
Dell buoy: tsa sen otk er 40 38 45 |74 03 41 | 25 Black Oily Subsoil Doubtful 
284 |Mar. 24, 1909/2600 feet southwest of Owl Head 
bell buoy se 54 ee eee meee 40 38 40 |74 03 41 | 25 Black Oily Subsoil Polluted 
285 |Mar. 24, 1909/2100 feet ee of Owl Head 
bell baoy. #5 actecenee cee see 40 38 39 |74 03 34 | 25 Black Oily Subsoil | Polluted 
286 |Mar. 24, 1909/2200 feet een of Owl Head 
bell buoy ect 3) eee ee eens 40 38 40 |74 03 28 | 25 Black Oily Subsoil Polluted 
287 |Mar. 24, 1909/1200 feet north of Owl Head bell 
DUOYiace ne ee ee ite eee 40 38 35 |74 08 22 | 30 —_ — (Sludge, sand _ 
289 |Mar. 24, 1909|900 feet north of Owl Head bell 
DUOY uti ose aes an 40 38 22 |74 08 17 | 30 — — |Sand, gravel} Polluted 
290 |Mar. 24, 19091300 Peet northwest of Owl Head 
bell buoyek ek auc meee wen 40 88 36 |74 03 41 | 30 Sand, gravel; Polluted 


291 |Mar. 24, 1909/1600 feet east of Owl Head bell buoy|40 88 24 |74 02 58 | 30 Black 
292 |Mar. 24, 1909/2200 feet east of Owl Head bell buoy|40 38 21 |74 02 50} 40 Black 
293 |Mar. 24, 1909/2100 feet east of Owl Head bell buoy/40 38 24 |74 02 51 | 40 Black 
294 |Mar. 24, 1909/2700 feet east of Owl Head bell buoy/40 38 24 |74 02 48 | 40 Black 
295 |Mar. 24, 1909/2800 feet east of Owl Head bell buoy|/40 38 20 |74 02 41 40 — 
296 |Mar. 24, 1909/3200 feet east of Owl Head bell buoy|40 38 24 |74 02 37 | 40 Black 
297 |Mar. 24, 190914200 feet east of Owl Head bell buoy|40 38 25 |74 02 26 | 40 Black 
298 |Mar. 24, 1909/600 feet off Owl Head............ 40 38 27 |74 02 19 40 Black 
299 |Mar. 24, 1909/700 feet off Owl Head............ 40 38 18 |74 02 30 | 40 Black - 


Subsoil, clay; Polluted 
Silt, sand Polluted 


Silt, sand Polluted 
Silt, sand Polluted 
Silt, sand Polluted 
Silt, sand | Polluted 


Sand, clay | Polluted 
Sand, clay | Polluted 
Subsoil Polluted 








(©) 
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Location of Samples Depth ; 
Date of of Consist Bacteria 
No. Collection [10 tae oe Le eS ee Color | Odor any Opinion Serer fe 
Approximate Latitude |Longitude} (feet) 
° ’ ur ° / ‘Mt 
300 |Mar. 27, 1909|4000 feet west of Robbin’s Reef 
ight. |Get tee 40 39 33 |74 04 43 8 | Black — Subsoil | Unpolluted | 900,000 
301 |Mar. 27, 1909 5000 feet west of Robbin’s Reef 
ICht Set eee 40 39 30 |74 05 02 8 | Black — Subsoil | Unpolluted | 950,000 
302 |Mar. 27, 1909 4500 feet west of Robbin’s Reef 
Light ce eee ere 40 39 25 |74 04 57 8 |Black| Oily | Subsoil | Unpolluted | 1,100,000 
303 |Mar. 27, 1909 4000 feet west of Robbin’s Reef 
light? i908. eet 40 39 22 |74 04 51 8 | Black] Oily Subsoil | Doubtful 740,000 
304 |Mar. 27, 1909/3600 feet west of Robbin’s Reef 
hight. Sie cn Yate ee 40 39 21 |74 04 45 8 |Black| Oily | Subsoil | Polluted 850,000 
305 |Mar. 27, 1909 3000 feet southwest of Rob- 
bin’s Reef Light; tie 40 39 18 |74 04 37 | 20 | Black| Oily | Subsoil | Polluted 640,000 
306 |Mar. 27, 1909/2700 feet southwest of Rob- 
bin’s Reef light............ 40 39 17 |74 04 31 | 20 | Black} Oily Subsoil | Unpolluted| 690,000 
307 |Mar. 27, 1909/2200 feet southwest of Rob- : 
bin’s Reef light............|40 39 17 |74 04 24 | 20 | Black] Oily | Subsoil Polluted | 1,000,000 
308 |Mar. 27, 1909|1800 feet southwest of Rob- 
bin’s Reef light............ 40 39 18 |74 04 17 | 20 | Black| Oily | Subsoil | Unpolluted| 770,000 


309 |Mar. 29, 1909/1200 feet southwest of Rob- 
bin’s Reef light............|40 39 23 74 0415 | 40 — — |Sand, silt! Unpolluted | 160,000 





No. 


310 
311 
312 
313 


314 
315 
316 
317 


318 
319 
320 
321 


322 
323 
324 
325 


326 
327 
329 
830 


332 
333 


334 
335 
336 


337 


338 
339 
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TABLE XIV—Continued 
6—UPPER BAY—Continued 
Picket Location of Samples Fades, 
onsis si acterl 
Pehaotion Odor ency Opinion per eee 
Approximate 
Mar. 29, 1909/1000 feet southwest of Rob- 
bin’s Reef light............ — |Silt, sand} Doubtful 670,000 
Mar. 29, 1909 Leap ae south of Robbin’s 
ight.. — Gravel | Unpolluted aa 
Mar. 29, 1909 2800 “feet south of Robbin’s 
Reef light... Oily |Silt, sand} Polluted 480,000 
Mar. 29, 1909/3200 feet south of Robbin’s 
Reehlight se scccs pares «Rees Oily Clay Polluted 720,000 
Mar. 29, 1909|1500 feet south of Robbin’s 
. BELONG Secu eat Dy ss Oily | Subsoil | Polluted 840,000 
Mar, 29, 1909/2200 feet southeast of Robbin’s 
Reef bell buoy.. —_— Clay Polluted 630,000 
Mar. 29, 1909/2800 feet southeast of Robbin’s 
Reef bell buoy. _ Clay Polluted 660,000 
Mar. 29, 1909/2500 feet La of Owl Head 
PU DUOY Caan cis ce aeons 2 Oily Clay Polluted | 1,200,000 
Mar. 29, 1909 eee fe north of Owl Head 
Ree te et ee Oily Clay Polluted | 1,600,000 
Mar. 29, 1909 2900 fect north of Owl Head 
EU pan’ ah ae ee aaa ae Oily Clay Polluted 940,000 
Mar. 29, 1909|2600 feet north of Owl Head 
PUIO. ote etwas oo ss — Sand Polluted 180,000 
Mar. 29, 1909/2800 feet northeast of Owl 
Head bell buoy............ Oily |Siltysand| Polluted 320,000 
Mar. 29, 1909/3000 feet off shore at Owl 
Head; Brooklyn=22.......>. — |filty sand} Polluted 240,000 
Mar. 29, 1909/2400 feet off shore at Owl 
Head, Brooklyn........... — (Silty sand| Polluted 440,000 
Mar. 29, 1909/1500 feet off shore at Owl 
Head, Brooklyn...:....... — Clay Polluted 840,000 
Mar. 30, 1909|Line from 71st street sewer to 
mueeora sac S86 oh Si Bo Oily |Sand, clay} Polluted | 6,400,000 
Mar. 30, ila feet off shore; 100 feet off 
shore, sewer to St. George. . Oily |Sand, clay! Polluted | 1,800,000 
Mar. 30, 1909/Opposite 71st street, Brooklyn|i— — — |— — — Subsoil | Polluted | 5,300,000 
Mar. 30, 1909 “About 800 feet off Bay Ridge.|40 38 09 |74 02 30 | 40 |Brown| — | Subsoil | Polluted | 1,100,000 
Mar. 30, 1909|About 900 feet off Bay Ridge. 40 38 22 |74 02 25 | 40 |Brown| — | Subsoil | Polluted 900,000 
Mar. 30, 1909)1800 feet off Bay Ridge....... 74 02 36 | 40 |Brown| Oily | Subsoil | Polluted 250,000 
Mar. 30, 1909/2400 feet off Bay Ridge....... 74 02 43 | 40 |Brown Subsoil | Polluted | 1,000,000 
Mar. 30, 1909/2600 feet off Bay Ridge....... 74 02 50 | 40 — — |Silt, sand} Polluted 600,000 
Mar. 30, 1909/3000 feet off Bay Ridge....... 74 02 54 | 40 | Black! Oily (Sand, clay; Polluted | 2,400,000 
Mar. 30, 1909/3800 feet off Bay Ridge....... 74 03 02 | 40 — — |Silt,sand| Polluted | 4,200,000 
Mar. 30, 1909|At Owl Head bell buoy.. ! 74 03 14] 25 — — |Silt,sand} Polluted | 3,200,000 
Mar. 30, 1909|900 se west of Owl Head bell 
PRIOW er oe either he 74 03 26 | 35 | Black — Clay Doubtful | 2,100,000 
Mar. 30, 1909|1600 fer northwest of Owl : 
Head bell buoy s.c65.2<8 5 4 74 03 32 | 35 | Black} Oily Clay Polluted 450,000 
Mar. 30, 1909/2800 feet northwest of Owl ; 
Head bell buoy 2-25. os 40 38 32 |74 03 44 |. 40 | Black} Oily Clay Polluted 330,000 
Mar. 30, 1909/3000 feet northwest of Owl : 
Head bell buoy.. .....|40 38 34 |74 03 50 | 40 — | Oily | Sand Polluted 460,000 






















































































186 RESULTS OF ANALYSES 
TABLE XIV—Continued 
7—HUDSON RIVER 
Location of Samples Depth : : 
Date of of Consist- . Bacteria, 
No. Collection Water | Color | Odor Eee Opinion per gens 
Approximate Latitude |Longitude} (feet) 
et a eR TCM i 
340 |Apr. 15, 1909|/Breakwater at Pier A, N. R.../40 42 15 |74 01 05 | 20 a — |8ediment| Polluted — 
341 |Apr. 15, 1909/About 1200 feet off the south- 
west corner of Pier A....... 40 42 12 |\74 01 22 | 50 | Black} Oily |Silt,gravel| Doubtful a 
8—HEMPSTEAD BAY 
Location of Samples Depth F 
Date of in feet Consist- £5 Bacteria, 
No. Collection " j ae fine Color) Odor ency Opinion per gram 
pproximate ati- ongi- 
Gaae bade Water | Mud 
° , | 0 , Ad 
342 |Apr. 6, 1909.|200 feet back of house of 
John L. Lawrence........|40 37 00;73 42 00} 4 | 0.0 |Brown|Marshy| Clay | Unpolluted 45,000 
343 |Apr. 6, 1909.|Same as No. 342........... 40 37 00|73 42 00} 4 | 0.5 | Black|Marshy| Clay | Unpolluted 20,000 
344 |Apr. 6, 1909./300 feet farther out........ 40 37 00/73 42 00) 4 | 0.0 |Brown|Marshy| Clay | Unpolluted 38,000 
345 |Apr. 6, 1909.|Same as No. 344...........|40 87 00|73 42 00) 4 | 0.5 | Black|Marshy| Clay | Unpolluted 22,000 
346 |Apr. 6, 1909.|In middle of creek......... 40 37 00/73 42 00} 4 | 0.0 |Brown|Marshy| Clay Polluted 42,000 
347 |Apr. 6, 1909.|In middle of creek......... 40 37 00\73 42 00} 4 | 0.5 |Black|Marshy| Clay | Unpolluted 18,060 
348 |Apr. 6, 1909.|Back of house of John L. 
Lawrences! < omnes 40 37 00/73 42 00; 4 | 0.0 |Brown|Marshy| Clay | Unpolluted 28,000 
349 |Apr. 6, 1909.|Back of house of John L. 
Lawrence, S24 shaece ee re 40 37 00/73 42 00; 4 | 0.7 | Gray |Marshy| Clay Doubtful 19,000 
9—PELHAM BAY 
Location of Samples Depth 
Date of in feet Consist- ae Bacteria, 
Noel Tollaction( 1) ako ee Cee ee Color | Odor aoea Opinion per gram 
Approximate Lati- | Longi- 


350 |Apr. 5, 1909. 


351 |Apr. 5, 1909. 
352 |Apr. 5, 1909. 


353 |Apr. 5, 1909. 
354 |Apr. 5, 1909. 


355 |Apr. 5, 1909. 


Date of 
No. Collection 


— | 


356 |Apr. 13, 1909/Greenpoint Harbor at oyster 


Tan Gide Water | Mud 


ee | ee | es | ee | 


° / mw) o / a 


Shore of Pelham Bay Park, 
600 feet west of bathing 
béBth schist Veneta 40 52 12/73 48 18) 3 |0 |Brown) — Sand | Unpolluted 1,000 

Same as No. 350...........|/40 52 12/73 48 18} 3 {|0.5| — — Sand | Unpolluted 1,000 

Shore of Pelham Bay Park, 

300 feet east of bathing 











beach?.\2ieah. ue ees 40 52 02/73 48 18} 3 | 0 Brown| — Clay | Unpolluted 53,000 
Same as No. 352.........../40 52 02/73 48 18} 3 | 0:5 |Brown|) — Clay | Unpolluted 8,000 
Extreme west end of same 

inlet near Bartow’s Station|40 52 13/73 48 344 3 |0.0] — — Clay | Unpolluted 80,000 
Same as No. 354...........|40 52 138/73 48 244 3 |0.5| — _ Clay | Unpolluted 9,000 











10—LONG ISLAND SOUND 





Depth 
me Color | Odor 
Approximate Latitude | Longitude (feet) 


| | | | 


° , wu ° , wt 


Location of Samples Consist- 


ency 


Bacteria, 


Opinion per gram 






bedsiseree 


141 06 00 |72 21 05 | 15 |Yellow| — Sand __| Unpolluted 4,000 
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TABLE XIV—Continued 
11—UPPER BAY 
Location of Samples Depth 
rep Date of 2 of Color Odor (Consistency! Opinion 
‘| Collection Water 
Approximate Latitude | Longitude! (feet) 
° / uy ° / wt 
357 |Apr. 17, 1909|From 79th street sewer to Tomp- 
kinsville, 650 feet out from sewer|40 37 35 |74 02 28 | 30 Black Oily Subsoil Polluted 
358 |Apr. 17, 1909/3800 feet off 79th street, Brooklyn. ./40 37 51 |74 02 33 | 30 Black — Sludge, sand} Polluted 
359 |Apr. 17, 1909800 feet off 79th street, Brooklyn. ./40 37 54 |74 02 38 | 30 — — Silty sand | Polluted 
360 |Apr. 17, 1909/1400 feet off 79th street, Brooklyn. |40 37 55 |74 02 45 |; 40 mo — Silty sand | Polluted 
361 |Apr. 17, 1909|2400 feet off 79th street, Brooklyn.|40 37 58 |74 02 56 | 40 — — Silty sand | Polluted 
362 |Apr. 17, 1909/3000 feet off 79th street, Brooklyn. |40 38 01 |74 03 03 | 40 — Silty sand | Polluted 
363 |Apr. 17, 1909/2800 feet off 79th street, Brooklyn. |40 88 03 |74 02 59 | 40 — Oily (Sludge, clay 
sand Polluted 
364 |Apr. 17, 1909/3500 feet off 79th street, Brooklyn. |40 38 02 |/74 03 11 | 40 — — Silt, sand Polluted 
365 |Apr. 17, 1909/4000 feet off 79th street, Brooklyn. |40 38 05 |74 03 17 | 50 — Oily Sand Doubtful 
366 |Apr. 17, 1909/500 feet west of Owl Head bell buoy|40 38 18 |74 03 22 | 35 —_ Oily Silty sand | Polluted 
367 |Apr. 17, 1909/4000 feet off Tompkinsville, 8. I. ./40 38 12 |74 03 37 | 45 Brown Oily Subsoil Polluted 
368 |Apr. 17, 1909/2400 feet off Tompkinsville, S. I...|40 388 20 |74 03 55 | 55 — —  |Sand, gravel] Unpolluted 
369 |Apr. 17, 1909|100 feet off Pier 1, Staten Island.../40 38 23 |74 04 12 | 35 — Oily |Sand, gravel} Polluted 
12—LONG ISLAND SOUND 
Location of Sample Depth rar 
“iD Date of pcre teat of | Color} Odor cee Opinion pects 
Collection ‘ Water y Pere 
Approximate Latitude |Longitude} (feet) 
ings RM Aiclemchies tlle le boa 
370 |Apr. 13, 1909/Gardener’s bay, near Orient 
POMIDS eee Pues oe pee 41 09 00 |72 12 30 | 30 |Brown) — Clay Unpolluted 3,000 
371 |Apr. 18, 1909}14 mile off Roanoke Point....|41 00 30 |72 42 00 | 385 |Brown| — Clay | Unpolluted 6,000 
372 |Apr. 13, 1909/14 mile off Woodville Landing.|40 59 50 |72 49 45 | 35 | Gray —_— Clay | Unpolluted 5,000 
373 |Apr. 13, 1909|Port Jefferson harbor, just in- 
side breakwater............ 40 57 00 |73 05 00 | 20 | Gray — Clay | Unpolluted 32,000 
374 |Apr. 15, 1909/14 mile off Eaton’s Point..... 40 59 30 |78 22 30 | 55 | Gray — Clay | Unpolluted 16,000 
375 |Apr. 15, 1909]1 mile off Lloyd’s Point......./40 57 45 /73 29 10 | 45 | Gray — Clay | Unpolluted 12,000 
376 |Apr. 15, 1909|1 mile off Center Is. Point... ./40 56 30 |73 23 00 | 35 | Gray — |Sand, clay} Unpolluted 17,000 
377 |Apr. 15, 19091 mile off Matinicock Point...|40 55 20 |73 38 25 | 55 | Gray — /|Sand, clay| Unpolluted 22,000 
378 |Apr. 15, 1909/1 mile off Prospect Point......|40 52 45 |73 44 25 | 50 | Gray — Sand, clay| Unpolluted 18,000 
379 |Apr. 15, 1909|Eastchester bay, near City 
Ueland ore cts went eas 40 50 00 |73 47 30} 15 | Gray — |Sand, clay| Unpolluted 80,000 
380 |Apr. 15, 1909/300 feet east of Throgs Neck../40 48 20 |73 47 20 | 25 | Gray — |Sand, clay| Unpolluted| 140,000 
13—UPPER BAY 
; Depth 
N Date of apo Peale: of Color Odor |Consistency| Opinion 
%! Collection : Water 
Approximate Latitude |Longitude | (feet) 
° , ” ° , ur 
381 |Apr. 21, 1909/600 feet from Crescent Club, Brook- 
VIR Oe Cae hae. ieee sb 40 37 39 |74 02 40 | 40 | Black —  /|Sludge ; 
Subsoil| Polluted 
382 |Apr. 21, 1909)1200 feet from Crescent Club F 
as. apoklva ride ant sek toatl 40 37 42 |74 02 47| 70 | — | Oily Sand Polluted 
883 |Apr. 21, 1909/2100 feet from Crescent Club 
BPE RAE: Geb sookinnccrt. Gc. jac eerases ‘140 37 38 |74 02 56| 70 | — = Sand | Doubtful 
384 |Apr. 21, 1909/3200 feet from Crescent Club, ; 
see nook apewseesy aus: ce vet aes 40 37 37 1740312} 70 | — — | Sand, silt | Doubtful 





188 RESULTS OF ANALYSES 


TABLE XIV—Continued 
13—UPPER BAY—Continued 
































: Depth 
N Date of eeepc te gt Ss of Color Odor |Consistency| Opinion 
| Collection ; : Water 
Approximate Latitude | Longitude} (feet) 
385 |Apr. 21, 1909|/Midstream, opposite Crescent Club, 
Brooklyni2s. 2 Soe teases .. (40 37 37 |74 03 22 | 80 — — Sand Unpolluted 
386 |Apr. 21, 1909/3800 feet out from Tompkinsville, 
SHISS A Seb oe coe ben ae 40 37 42 |74 03 35 | 60 Black — Subsoil Polluted 
387 |Apr. 21, 1909/2400 feet out from Tompkinsville, 
So Tee ee ae ee ee 40 37 40 |74 03 50 | 60 Black —- Sludge, clay| Polluted 
388 |Apr. 21, 1909/1100 feet out from Tompkinsville, 
Si Tos ccike UN a ete eee 40 37 43 |74 03 59 | 60 Black — Sludge, clay} Polluted 
389 |Apr. 21, 1909]1200 feet out from Stapleton, S. 1.|40 37 50 |74 04 11 | 60 Gray Oily Clay Unpolluted 
390 |Apr. 21, 1909/500 feet out from Stapleton, 8. I.../40 37 51 |74 04 21 | 40 Black —  |Sludge, clay| “Polluted 
391 |Apr. 21, 1909|400 feet off shore, nearly opposite an 
89th street, Brooklyn.. .|40 37 25 |74 02 38 | 30 — Oily (Sludge, sand| Polluted 
392 |Apr. 21, 1909/1600 feet off shore, neatly opposite 
89th street, Brooklyn. . .|40 37 25 |74 02 48 | 70 — — Sand Polluted 
393 |Apr. 21, 1909|2500 feet out from Crescent Club, 
Brooklyn eesottrr, scone ee 40 37 29 |74 02 55 | 70 — — Sand Unpolluted 
394 |Apr. 21, 1909|Midstream, opposite Crescent Club, 
Brooklyn Bee eit ao, Mserer cont oe 40 37 35 |74 03 07 | 80 — — Silt, sand | Unpolluted 
395 |Apr. 21, 1909|Midstream, opposite Crescent Club, 
Brooklyn ses cxj sues cc wales nee 40 37 37 |74 03 22 | 80 — — Silt, sand | Polluted 
396 |Apr. 24, 1909|/About 2000 feet off 89th street, 
Brooklyn ies oe tan aac eee 40 37 23 174 02 54 | 70 — Oily |Sludge, sand| Polluted 
397 |Apr. 24, 1909/About 1800 feet off 89th street, 
Brooklyn: -J50.0 eee eee 40 37 27 |74 02 53 | 70 — — Sand Polluted 
398 |Apr. 24, 1909/About 1900 feet off 89th street, ale 
Brookiynt2 ae ese eee ee 40 37 29 |74 02 54 | 70 — — Sand Unpolluted 
399 |Apr. 24, 1909/About 2800 feet off 89th street, 
Hrooklyns «vis Hh va oe ee 40 37 33 |74 02 57 | 70 —_ —- Sand Doubtful 
400 |Apr. 24, 1909/About 2200 feet- off 89th street, , 
Brooklynissheti ea ee Ok 40 37 29 |74 02 58 | 70 — — Sand Doubtful 
401 |Apr. 24, 1909|About 2600 feet off 89th street, 
Brooklyn../4c3 6. eee 40 37 30 |74 03 02 | 70 — — Silty, sand | Unpolluted 
402 |Apr. 24, 1909|About 3000 feet off 89th street, 
Brooklyn 3240 ue oe ee ie 40 37 33 |74 03 07 | 70 — _ Silty, sand | Polluted 
403 |Apr. 24, 1909/About 3000 feet off 89th street, 
Brooklyn. oe sere ei ee 40 37 28 |74 03 07 | 70 — _ Silty, sand | Polluted 
404 |Apr. 24, 1909|Midstream, opposite 89th street, 
Brooklyn. cans ee Sco. 40 37 28 |74 03 16 | 80 — ~| _—  |Sand, gravel) Doubtful 
405 |Apr. 24, 1909|About midstream, opposite 89th 
street, Brooklytie.. <j 40 37 25 |74 08 22 | 80 —_ —  |Sand, gravel] Doubtful 
406 |Apr. 24, 1909/About 4800 feet poe pier Canal 
street, Stapleton, S. I.... .|40 37 30 |74 03 33 | 60 -- — Sand, clay | Doubtful 
407 |Apr. 24, 1909|About 4000 feet opposite pier ‘Canal 
street, Stapleton, S. I........... 40 37 34 |74 03 43 | 60 — — Clay, sand | Polluted 
408 |Apr. 24, 1909|About 3000 feet opposite pier Canal 
street, Stapleton, S.1........... 40 37 34 |74 03 55 | 60 Black Oily Clay Doubtful 
409 |Apr. 24, 1909/400 feet off Canal street pier, Staple- 
ton, SL. 2 ake eee 40 37 36 |74 04 20 35 Black — Clay Polluted 
410 |Apr. 24, 1909|/400 feet off 91st street, Brooklyn. ./40 37 09 |74 02 40 | 70 — — Sand Polluted 
411 |Apr. 24, 1909/1000 feet off 91st street, Brooklyn.|40 37 10 |74 02 45 | 70 — ~ Oily | Sand ~ | Polluted 
412 |Apr. 24, 1909/1500 feet off 91st street, Brooklyn. |40 37 09 |74 02 48 | 70 Black Oily | Sludge, clay; Polluted 
413 |Apr. 24, 1909/1700 feet off 91st street, Brooklyn. |40 37 10 |74 02 52 70 — — Silty, sand | Polluted 
414 |Apr. 24, 1909/1900 feet off 91st street, Brooklyn. |40 37 10 |74 02 50 | 70 — — Silty, sand | Polluted 
415 |Apr. 24, 1909 ieee opposite 91st street, 
ooklyn we atu a De Se ere 40 37 07 |74 03 10 | 80 — — Sand Unpolluted 
416 |Apr. 29, 1909 Phe ¥% mile off 89th street, 
Brooklyn. i.3.S cee ee ee 40 37 12 |74 03 03 | 40 —_ Oily | Silty, sand | Polluted 


417 |Apr. 29, 1909|Opposite 89th street, Brooklyn, 
mdstresin..../s3 V5 cated cee 40 37 12 |74 03 19 | 70 — Silty, sand | Unpolluted 
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TABLE XI V—Continued 
13—UPPER BAY—Continued 


Rent corg Saale Depth 

No Date of |__ < of Color | Odor |Consistency| Opinion 
‘| Collection Water 
Approximate Latitude | Longitude} (feet) 


a | |S | | a | | | | 


418 |Apr. 29, 1909/About 1500 feet off Staten Island 


shore opposite Clifton.......... 40 37 12 |74 03 28 | 70 — —_ Sand Polluted 
419 |Apr. 29, 1909/About 800 feet off Staten Island 

shore opposite Clifton.......... 40 37 12 |74 03 36 | 70 —_ — — Polluted 
420 |Apr. 29, 1909|About 1500 feet out from dock at 

(oo Ppt 8s Se i De Sa a een ee 40 37 12 |74 03 43 | 70 Black _ Clay Doubtful 


14—HUDSON RIVER 


| Location of Sampl Depth ; 
No Date of ornate of Color Odor |Consistency| Opinion 
"| Collection Water 
Approximate Latitude | Longitude} (feet) 


—_— |_| SS 


421 |May 3, 1909!50 feet off New Jersey shore ORO: 


CESS GE a en) Re eek ea 40 54 25 173 55 56 | 15 |Brown 
Black} — Clay Unpolluted 
422 |May 3, 1909|900 feet off New Jersey shore oppo- 
Riko RIVETORIGR | 15s cin bot» axe ios » 40 54 22 173 55 44 | 20 |Brown 
Black} — Clay Unpolluted 
423 |May 3, 1909/14 mile off New Jersey shore oppo- 
BILGAAVENURIC se. pursue se inisen oie te 40 54 21 !73 55 37 | 30 |Brown 
Black} — Clay Unpolluted 


424 |May 3, 1909/34 mile off New Jersey shore oppo- 
BIVGURIVETOAIG, 26 cos hese oe 40 54 20 |73 55 31 | 35 Black — Subsoil | Unpolluted 


425 |May 3, 1909|Midstream, opposite Riverdale....|40 54 18 |73 55 24 | 35 Gray Subsoil | Unpolluted 


426 |May 3, 1909/2300 feet off shore Riverdale...... 40 54 17 |73 55 20 | 40 Black — Subsoil | Unpolluted 
427 |May 3, 1909|1800 feet off shore Riverdale...... AQ 54 17 |73 55 15 | 40 — —  |Sand, gravel) Unpolluted 
428 |May 3, 1909|1200 feet off shore Riverdale...... 40 54 15 |73 55 09 | +45 Black —- Clay Doubtful 
429 |May 3, 1909/About 200 feet out from Riverdale 

LAIVE, So pinta 20 SMa et pene ea AO 54 12 (73 54 57 | 20 Black —_ Clay Doubtful 





15—THE NARROWS 










i Depth 

N Date of pesto tee eats ae of Color Odor |Consistency| Opinion 
| Collection ; Water 
Approximate Latitude | Longitude} (feet) 


—_ 
| | | | | | CC 


° , ” ° , ” 











430 |May 5, 1909/About 500 feet out from dock above 

WCRI A VEG. ee ook = eo wae 2 40 36 52 |74 02 35 | 40 Black — Sludge, clay} Polluted 
431 5, 1909) About 800 Tet out from dock above ‘ 

Bp cAravCuLe:. aati... a sees 40 36 52 |74 02 40 | 40 — — Silty, sand | Polluted 
432 5, 1909|About 1800 feet out from dock ; 

above Ft. Lafayette............ 40 36 45 |74 02 47 | 60 Black _ Sludge, clay} Polluted 




















433 5, 1909/About 1400 feet out from dock 
above Ft. Lafayette............ 40 36 49 |74 02 46 70 o- —  |Gravel,sand} Polluted 
434 5, 1909|About 400 feet out from dock above 
SA ee ee 40 36 52 \74 02 39| 40 | Gray | — Clay Polluted 
435 6, 1909|Midstream, opposite Quarantine 
ny, = : = ar ee Wiese 40 36 52 |74 03 00} 80 —_— —_ Sandy clay | Polluted 
436 
te SEMA ARR Ae Ep: 40 36 50 |74 02 54 | 80 — — Sandy clay | Polluted 


5, 1909|About 300 feet off Staten Island 
- shore, 500 feet north of Quaran- 
NT OS EES BA ee ee 40 36 45 |74 03 39 


437 


50 Black Oily (Sludge, 
. subsoil 







Doubtful 
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TABLE XIV—Continued 
15—THE NARROWS—Continued 
tion of l Depth 
N Date of Ue Gare aoe of Color Odor (Consistency | Opinion 
°-| Collection (eer : Water 
Approximate | Latitude [Longitude] (feet) 
°o / Mt ° , a ] . ; a 
438 [May 6, 1909|About 1000 feet off Staten Island 
shore, 500 feet north of Quaran- 
{ine tc, ES Soleo Aca cee ee 40 36 47 |74 03 29 | 50 Black —  |Sludge, 
subsoil} Doubtful 
439 |May 6, 1909/About 1600 feet off Staten Island 
ee 500 feet north of Quaran- 
CINO NOs: ees gee Dated wont stat ee 40 36 47 |74 03 20 | 50 _— Oily Silt, sand | Doubtful 
440 |May 6, 1909/About 4 mile off Quarantine station|40 36 42 |74 03 09 | 50 — = Sand Unpolluted 
441 [May 6,1909/About 14 mile off Staten Island 
shore, 500 feet north of Quaran- 
ting stations ee on ae eee 40 36 50 |74 03 15 | 50 — _ Silty sand | Polluted 
442 [May 6, 1909|About 3000 feet off Quarantine 
BEAtON. Te ey Re re eee 0 36 47 |74 03 10 | 50 — —  |Sand, gravel) Polluted 
443 |May 6, 1909|About 34 mile off Quarantine sta- 
LON otic Oe ete meee 0 36 55 |74 02 56 | 50 — — Sand, gravel} Polluted 
444 |May 7, 1909|/Narrows, opposite Quarantine sta- =e 
tion about midstream.......... 40 36 58 |74 03 01 | 80 — Oily | Sand, clay | Polluted 
445 [May 7, 1909|About 1000 feet off Ft. Wadsworth. |40 36 21 [74 03 10} 80 Gray — Subsoil Polluted 
446 |May 7, 1909/About 1300 feet off Ft. Wadsworth.|40 36 25 |74 03 05 | 80 Gray Oily Subsoil Polluted 
447 |May 7, 1909|About 3 mile off Ft. Wadsworth. ./40 36 25 |74 02 56 | 80 — Oily Sand Polluted 
448 |May 7, 1909|Midway between Ft. Wadsworth 
and iit; Latayetie..+ 0 s..o.e% 40 36 27 |74 02 50 | 80 | Brown —_— Subsoil Polluted 
449 |May 7, 1909|About 14 mile off Ft. Lafayette. ../40 36 30 |74 02 41 | 80 | Brown Oily | Sludge, clay} Polluted 
450 |May 7, 1909/About 900 feet west of buoy, north 
of Wt. Lafayette, 22 506s rete 40 36 35 |74 02 37 | 80 — Oily | Sludge, clay} Polluted 
451 |May 7, 1909|About 50 feet east of buoy, north 
ot Pt slafayetios ar on 6 .ieeiae 40 36 33 |74 02 26] 10 Gray Oily Clay Polluted 
452 |May 7, 1909|About 2000 feet off Quarantine pier 40 36 47 |74 03 16 | 75 — Oily | Sand, clay | Polluted 
16—UPPER BAY 
Location of Samples Depth 
No Date of 2 of Color Odor |Consistency | Opinion 
‘| Collection Water 
Approximate Latitude | Longitude} (feet) 
2 es i i aan array if 1.  « 
453 |May 7, 1909 rea \ mile east of Constable ; 
Sa latteilae sera AR Gaetan eee 40 39 18 |74 04 50 | 30 Gray _ Subsoil Polluted 
454 |May 7, 1909 ae yy mile northeast of Con- 
-. stable: Points re. toe wt aso 40 39 25 |74 04 42 | 30 Gray — Clay Polluted 
455 |May 7, 1909|About 7% mile northeast of Con- 
stable-Poiit i... wees wee 40 39 33 |74 04 35 | 30 Gray — Clay Polluted 
456 |May 7, 1909/About one mile northeast of Con- 
stable Point... i006 onesie erro ke 40 39 38 |74 04 25 | 30 Gray SS Clay Polluted 
17—NEWARK BAY AND PASSAIC RIVER 
Location of Samples Depth 
No Date of E of Color Odor |Consistency| Opinion 
‘| Collection Water 
Approximate Latitude | Longitude} (feet) 
Sy a ae (rere eB ee ey FS ee SP ys es 
457 |May 8, 1909/About 14 distance from Shooter’s 
Island, toward Bergen Point light|40 38 38 |74 09 13 | 20 — — |Sand, gravel) Unpolluted 
458 |May 8, 1909|Lower end of Newark bay ees. 40 38 58 |74 09 02 | 20 —_— Oily Sand, gravel) Polluted 
459 |May 8, 1909/On line draw of C. R.R. of N. J. 
bridge and bell buoy above, 1000 
feet above bridge.............. 40 39 25 |74 08 41 | 20 Oil Sludge, clay! Polluted 
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TABLE XIV—Continued 
17—NEWARK BAY AND PASSAIC RIVER—Continued 
Location of Samples Depth 
Date of of Color | Odor |Consiste Opini 
No Collection Water a ge 
Approximate Latitude | Longitude} (feet) 
EEE EES ESS SE a Oe ee Fy a a rs rs pon: 
460 [May 8, 1909 ae halfway between draw of C. 
R.R. et N. J. bridge and bell buoy 
BOOP Ose see oer Olek es 40 39 44 |74 08 25 | 20 — Oily Silt Polluted 
461 |May 8, 1909|N etinie bay at bell buoy above C. 
R.R. of N. J. bridge.. 40 40 10 |74 08 06 | 15 — Oily | Sludge, clay| Polluted 
462 |May 8, 1909|Newark bay, near bell buoy ‘above 
| C.R.R. of N. J. bridge.. ./40 40 37 |74 07 51 15 — Oily Silt Polluted 
463 |May 8, 1909:About 3000 feet south of buoy C3./40 40 54 174 07 41 12 — Oily | Sludge, clay! Polluted 
464 |May 8, 1909|/Newark bay, 200 feet east of can 
TGV ON GL lanes cle siya as vea'ss 40 41 22 |\74 07 45 | 12 — Oily | Sludge, clay) Polluted 
465 |May 8, 1909|Newark bay, at can buoy No. 4...|40 41 35 |74 07 26 | 12 —_— Oily |Sludge, sand} Polluted 
466 |May 8, 1909|About 1300 feet south of buoy N, 
above Lehigh Valley bridge..... 40 42 18 '74 07 11 12 a Oily |Sludge, sand\| Doubtful 
467 |May 8, 1909|At buoy N; ‘above Lehigh Valley 
SE ene ie tee oes ae» 40 42 26 |74 07 11] 12 —_ Oily /|Sludge, sand] Polluted 
468 |May 8, 1909|Newark bay, 2000 feet below bridge 
100 feet off shore New York and 
ING Witenes 40 43 04 |74 07 22 | 15 Gray — Clay Unpolluted 
469 |May 8, 1909|Passaic river, 1000 feet above bridge 
80 feet off shore New York and 
Newark.. 40 43 34 |74 07 15 | 15 Gray Oily Subsoil Polluted 
470 |May 8, 1909|Passaic river, "200 feet above Plank os 
Road bridge, 80 feet off west 
BOLE Meee een ee oo RU al hs 40 48 57 |74 07 08 | 15 — —  |Sludge, sand} Polluted 
471 |May 8, 1909/Passaic river, 1000 feet above Plank 
Road bridge, midstream........ 40 44 08 |74 07 02 | 15 — Oily Silty sand | Polluted 
472 |May 8, 1909|Newark bay, near mouth of Hack- 
CHSACK TEVer Rea ee eee - 40 43 00 |74 06 27 |.. 15 Gray — Sandy clay | Doubtful 
473 |May 8, 1909|At mouth of Hackensack river, 2300 ‘ 
feet below bridge.............. 40 42 53 |74 06 37 | 12 Gray — Sandy clay | Polluted 
474 |May 8, 1909/At mouth of Hackensack river, 2000 : 
feet northeast of buoy N........ 40 42 42 |74 06 52 | 15 Black Oily (|Sludgy clay | Polluted 
475 |May 8, 1909|Newark bay, 100 feet south of cor- : t 
ner stake light. . : .|40 38 43 |74 10 10 | 20 Gray Oily Subsoil Polluted 
476 |May 8, 1909|Newark bay, 100 feet off southwest ; 
corner of Shooters Island....... 40 38 27 |\—_ — — | 16 Gray Oily Clay Polluted 
477 |May 8, 1909|Newark bay, 150 feet off southeast ; 
corner of Shooter’s Island....... 40 38 27 |74 09 20} 20 Black Oily Clay Polluted 
18—HUDSON RIVER 
: Depth 
N Date of SE ORAS al of Color Odor /|Consistency| Opinion 
%! Collection : Water 
Approximate Latitude | Longitude} (feet) | 
° / ZA Le} 4 4 
478 |May 14, 1909/Hudson river, 300 feet off Pier 3, : . 
Hoboken... 40 44 16 |74 01 15 | 50 Gray Oily Subsoil Polluted 
479 |May 14, 1909|Hudson ri 900 feet out from Pier : : 
: 3, Hoboral SSELES SS Se et 40 44 13 |74 01 25 | 40 Gray Oily Subsoil Polluted 
480 |May 14, 1909 Midstream, opposite Christopher ; i 
:. street, NiaGR AEE 59 21 NER: ss .. 40 42 58 174 O1 15 40 Gray Oily Subsoil Doubtful 
481 |May 14, 1909/1200 feet off Pier 45, Hudson ae 
Manhattan. . , 40 48 57 |74 00 58 | 40 Gray — Clay a 
482 |May 14, 1909/About 600 feet off Pier 44, Hudson 
6 ives Manhattan sma x 40 74 00 50 | 50 = —  /|Sand, gravel) Polluted 
483 ma 14, 1909 vend Sees from Erie Pier Uist Pa be ers aii mea ca Clay Doubtful 
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TABLE XIV—Continued 
18—HUDSON RIVER (Continued) 

































Unpolluted 
Doubtful 
Unpolluted 


—  {|Sand, ; gravel] Unpolluted 


Polluted 


Unpolluted 


Polluted 
Polluted 


Doubtful 


Doubtful 


Polluted 
Polluted 
Doubtful 


Unpolluted 


Doubtful 


Doubtful 


Bacteria 
per gram 


Unpolluted } 1,400,000 


43 1 Depth 
N Date of PE NEG ND of Color Odor |Consistency| Opinion 
°-! Collection : d Water 
Approximate Latitude Longitude (feet) 
° , ut ° ‘ ur 
484 |May 14, 1909|Opposite West 28th street, Man- 
hattan, 1500 feet off New Jersey 
Shores cc cots seine abs eee tee 40 45 35 |74 01 00 | 35 | Brown — Clay 
485 |May 14, 1909/2500 feet off West 23d street, Man- 
hatin et kien ees ae eee 40 45 40 |74 00 49 | 40 | Brown — Clay 
486 |May 14, 1909/1500 feet off West 33d street, Man- 
hattan enc. wee eee Oe 40 45 36 |74 00 37 | 40 Gray _— Clay 
487 |May 14, 1909|500 feet off West 33d street, Man- 
hattan ssa sak oa caer een 40 45 30 |74 00 28 | 40 _ 
488 |May 14, 1909|\Opposite West 72d street, Man- 
hattan, 1000 feet off New Jersey 
SHORE Le kes etree eee ee 40 47 07 |73 59 53 | 35 Gray _— Subsoil 
489 |May 14, 1909/2400 feet off West 74th street, Man- 
hatian sos at ee eee 40 47 08 |73 59 39 | 40 Gray — Subsoil 
490 [May 14, 1909|Midstream, opposite West 72d 
street, Manhattan.-............ 40 47 02 |73 59 42 | 40 Gray Oily Subsoil 
491 |May 14, 1909)1000 feet from 72d street, Pier, 
Manhattan, Hudson river....... 40 46 58 |73 59 30} 45 Gray = Subsoil 
492 |May 14, 1909/900 feet from 72d street, Pier, Man- 
hattan, Hudson river........... 40 46 57 |73 59 29 | 40 Gray _— Clay 
493 |May 14, 1909/8300 feet from 72d street, Pier, Man- 
hattan, Hudson river........... 40 46 54 |73 59 23 | 35 Black Oily |Sludge, eet 
subso 
494 |May 15, 1909|Opposite West 96th street, Man- 
hattan, 500 feet off New Jersey 
phore aie soe eee 40 48 10 |73 59 25 | 15 Gray Oily Subsoil 
495 |May 15, 1909/Opposite West 96th street, Man- 
hattan, 1500 feet off New Jersey 
| shores 3.30340. aera ee 40 48 04 |73 59 13 ; 20 Gray Oily Subsoil 
496 |May 15, 1909|Midstream, opposite West 96th 
street, Manhattan............. 40 48 00 |73 59 03 | 50 Gray Oily Subsoil 
497 |May 15, 1909|1400 feet off pier, West 96th street, 
Manhattan i202 7 acteee ee 40 47 55 |73 58 53 | 50 Brown _ Subsoil 
498 |May 15, 1909|300 feet off pier, West 96th street, 
Manhattan... .140 47 50 |73 58 40 | 40 | Brown —_— Clay 
499 |May 15, 1909|300 feet off West shore, ‘opposite Ft. 
Washington Point:.......04 22. 40 51 07 |73 57 32 12 |Gray, 
yellow} — Clay 
500 |May 15, 1909|Opposite Ft. Washington Point 
about 14 distance from west shore/40 51 05 |73 57 21 | 20 |Gray, 
yelow] — Clay 
501 |May 15, 1909 Op cette Ft. Washington Point, 
about 24 across from west shore.|40 51 03 |73 57 05 | 45 |Black, 
yellow} — Clay 
502 |May 15, 1909/400 feet out from Ft. Washington 
Point. oly 3o0. ee eee 40 51 02 |73 56 56} 80 —_ _ Rock 
19—LOWER BAY 
Date of Odor | Consist- | Pe 
No. Collection ency Opinion 
503 |May 17, 1909|By Gas buoy S2, near Coney 
Island < a4 eaeae coer 40 34 00 |73 59 20 = Mud 
504 |May 17, 1909|About 34 mile south of puee 
S2, off Coney Island......../40 33 25 |73 59 25 — | Sand 









Unpolluted 2,400 
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TABLE XIV—Continued 
19—LOWER BAY—Continued 
A : Location of Samples Depth 
ate o of Consist- : Bact 
No. Collection _ Water Color | Odor ency Opinion Se ieaet 
Approximate Latitude | Longitude} (feet) 
506 |May 17, 1909|About 1 mile south of buoy 82, 
off Coney Island...... 40 33 10 |73 59 30} 15 |Brown Sand _ | Unpolluted 1,200 
507 |May 17, 1909|/About 114 miles south of buoy 
82, off Coney Island... 40 32 45 |73 59 40} 15 |Brown Sand | Unpolluted 800 
508 |May 17, 1909 About 7% mile north of A C 
Vee ee Eero kinad nies 32 10 |73 59 35 | 20 |Brown Sand | Unpolluted 1,200 
509 [May 17, 1909|About 34 mile north of A C 
TOV E LS pet cr nh ror i ae 31 45 |73 59 35 | 20 |Brown Sand Doubtful 1,400 
510 |May 17, 1909]1000 feet north-northwest of 
© booy, Novi2ers.. iss 31 15 |73 59 10 | 20 |Brown Sand _ | Unpolluted 2,200 
511 |May 17, 1909/50 feet north of A C buoy No. 
Dee cade Bae Seay - 31 05 |73 59 05 | 15 |Brown Sand | Unpolluted 900 
513 |May 18, 1909/In Ambrose channel, 100 feet 
feet south of A C buoy No.12/40 31 00 |73 59 00 | 40 | Gray Sand | Unpolluted 1,900 
514 |May 18, 1909|Midway between buoys A C 
No. 12 and N. B. No. 2.....|40 30 10 |73 58 40 | 20 |Brown Sand | Unpolluted — 
515 |May 18, 1909/100 oe north of N. B. buoy 
PGs Boake athe nia eam «Rt 40 29 30 |73 58 25 | 20 |Brown Sand | Unpolluted 1,200 
516 |May 18, 1909/100 ee south of N. B. buoy 
No. 2, main channel........ 40 29 25 |73 58 25 | 35 {Brown Sand | Unpolluted — 
517 |May 18, 1909)100 feet ‘south of buoy N 2%, 
main channel. . a .|40 29 10 |73 59 20 | 40 |Brown Sand | Unpolluted 2,400 
518 |May 18, 1909/100 feet south of | buoy D N 4, 
main channel.. ; .40 29 00 |74 00 20 | 40 |Brown Sand _ | Unpolluted — 
519 |May 18, 1909|100 feet south of buoy N 6, 
main channel 2.6.6 i. 0. <<. 40 29 00 |74 00 40 | 50 |Brown Sand | Unpolluted 1,400 
520 |May 18, 1909/100 feet south of buoy N 8, 
MAM CHANEL... bel es vee: 40 28 45 |74 01 20 | 40 |Brown Sand | Unpolluted — 
521 |May 18, 1909|100 feet south of buoy N 10, 
main channel: . 2.2.0... 5)... 28 35 |74 02 05 | 40 ee 
an 
Black Sand | Unpolluted 50,000 
522 |May 18, 1909/100 feet south of buoy N 12, 
main Channel. 72.0 805.) ae: 40 28 40 |74 02 40 | 35 | Gray Sand,mud| Polluted — 
523 |May 18, 1909|100 feet west of buoy N C 2, 
main channel..............|40 29 10 |74 02 45 | 35 | Gray Mud Polluted 600,000 
524 |May 18, 1909/100 feet west of buoy N C 4, 
main channel. . .|40 29 40 174 02 40 | 35 | Gray Mud Polluted — 
525 |May 18, 1909/100 feet west of buoy NC 6, 
main channel. . 74 02 40 Gray Mud Polluted | 1,200,000 
526 |May 18, 1909|100 feet west of buoy 2 NC 8, 
main channel.. : 74 02 35 Gray Mud,sand| Polluted — 
527 |May 18, 1909/100 feet west of b N, mai 
te Pee Pieeh 74 02 30 Gray Mud | Polluted | 1,800,000 
528 
channel. . 74 02 25 Gray Mud Polluted — 
529 |May 18, 1909}100 feet + of b 'C 9%, 
“ fines shesiel. oy "4 74 02 25 Gray Mud,sand| Polluted | 2,400,000 
530 |May 18, 1909 100. feet east of buoy No. ai 
main channel, lower bay... 74 02 40 Gray Mud,sand| Doubtful — 
531 |May 18, 1909/50 feet east of Ceara alba 40 35 05 |74 02 30. Gray Mud Doubtful | 4,200,000 
peters? 1909 ae oi i aig oe adh oe ¥ 74 02 35 Gray Mud Polluted | 1,200,000 
ff, th 
533 |May 19, 1909/500 Q fet et flagstaff, Sou Nae Gray Seid earl Doabtfal ee 
f id 
534 |May 19, 1909 About 1 14 miles v ‘west: of Swin- A ae nie Mud |Unpolluted| 800,000 
535 |May 19, 1909|On line West Bank ‘light ‘and 
Elm Tree beacon, 1 mile off : 
Staten Island shore........ 74 04 50 Gray Mud | Doubtful = 
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TABLE XIV—Continued 
19—LOWER BAY—Continued 














i Depth 

Date of Le ee of | Color} Odor | Consist- | Opinion | Bacteria 

No. | Collection p ; Water ency per gram 
Approximate Latitude |Longitude| (feet) 


—— | | | | | | | 





536 [May 19, 1909|About 214 miles west of West 

Bank lights: coon eee 40 32 45 |74 05 00 | 15 | Gray — Mud Doubtful | 1,100,000 
537 |May 19, 1909/About 114 miles northeast of 

Old Orchard Shoal light... .|40 32 00 |74 05 30 | 15 |Brown 


&black} — Sand Polluted aa 

588 |May 19, 1909|About 34 mile northeast of Old Brown 
Orchard Shoal light. . 40 31 30 |74 05 40 | 15 |&black}) — Sand Polluted 600,000 

539 |May 19, 1909/100 feet north of Old Orchard Brown 
lighte 2: Sep ac ce: eee 40 30 50 |74 05 50 | 20 |&black} — Sand _ | Unpolluted — 


540 |May 19, 1909 +00 feet north of buoy ‘‘cable 
and W”’ farthest north, 
ee bay.. .{40 80 05 |74 06 15 | 20 | Gray _ Mud Doubtful 600,000 
541 |May 19, 1909|100 feet north of buoy “cable 
B and W”’ farthest south, 





lower bay. .|40 29 25 |74 06 80 | 25 | Gray _— Mud Doubtful — 
542 [May 19, 1909)|200 feet ede of buoy ‘8.1. W., Brown 

lower bay, te. 2 sec 40 28 40 |74 06 45 | 15 | black} — Sand | Unpolluted| 140,000 
543 [May 19, 1909|Halfway between Pt. Comfort 

beacon and buoy 8. I. W...|40 2750 |74 06 55 | 15 |Brown|) — Sand | Unpolluted 4,800 
544 |May 19, 1909/500 feet south of buoy 1% off 

Seguine Point............. 40 30 20 [74 10 45 | 15 | Gray — Mud _ | Unpolluted —— 
545 |May 19, 1909/500 feet south of buoy N off 

Seguine Point). ....5....-: 40 30 00 |74 09 45 | 20 | Gray —_— Mud | Unpolluted| 400,000 





20—EAST RIVER 
















Location of Sampl Depth 

No Date of Se We Weegee of Color 
‘| Collection Water 
Approximate Latitude | Longitude} (feet) 


—— S| | | | | 



















































































546 |May 29, 1909/Off spindle light at buoy No. 4 

Sunken Meadow............... 40 47 24 |73 54 51 | 70 | Brown — Gravel | Unpolluted 
547 |May 29, 1909|At buoy No. 7 off Lawrence Point. |40 47 34 |73 54 31 | 60 | Brown _ Sand Unpolluted 
548 |May 29, 1909|At buoy No. 5 off Lawrence Point.|40 47 42 |73 54 19 | 60 —_ —_— Rock — 
549 |May 29, 1909|Midway between buoy 5 and light 

on North Brother Island........ 40 47 50 54 09 | 40 Sludge Polluted 
550 |May 29, 1909|At buoy No. 3 of North Brother 

Island 73045 cooks wee ee 40 47 56 53 48 | 60 Sludge, clay} Polluted 
551 |May 29, 1909|At red buoy 214 off North Brother 

Island (235 9; 2. oe cee ee 40 48 17 53 40 | 80 Sludge, clay| Polluted 
554 |June 5, 1909/1500 feet out from Riker’s Island 

light. 40 48 07 53 30 | 40 Polluted 
555 \June 5, 1909|In ine ‘Riker’s Island light ‘and 

Hunt’s Point 144 distance....... 40 47 57 53 02 | 60 main 
556 |June 5, 1909/In line Riker’s Island light and 

Hunt’s Point 24 distance from 

lights Te are ee eee 40 48 O01 — 
557 |June 5, 1909|900 reat off Hunt’s Point in range | 

with Riker’s Island light....... 40 48 02 Sludge Polluted 
558 |June 5, 1909/Red spar buoy No. 2 off Hunt’s 

Point, caices ale er eee 40 48 O1 Clay Polluted 
559 |June 5, 1909)100 feet from red spar buoy No. 2 

off Hunt’s Point?.. 72 6 ees 40 47 59 Subsoil Polluted 
560 |June 5, 1909/1300 feet north of Riker’s Island. .|40 47 45 Sludge Polluted 
561 |June 5, 1909/1500 feet northeast of Riker’s Island/40 47 35 Sludge, clay| Polluted 
562 [June 5, 1909/2400 feet off ferry slip College Point.|40 47 30 Sludge, clay| Polluted 
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TABLE XI V—Continued 
20—EAST RIVER—Continued 











Location of Samples Depth 

No He yed ea = Color Odor |Consistency} Opinion 
ater 
Approximate Latitude | Longitude} (feet) 


—=E— _— | | | 


563 jJune 5, 1909/2000 feet out from ferry slip College 

Point in line with red spar buoy 

INOze, Hunt's Point...25 sexs» 40 47 24 |73 51 50} 50 Gray Oily Clay Polluted 
564 June 5, 1909|800 feet, out from ferry slip College 

Point in line with red spar dF 

No.2, Hunt's Point... 0.0050... 0 47 15 |73 51 40} 40 Gray Oily Clay Polluted 
565 |June 5, 1909|/In bay between ferry slip Coilezel” 

Point and northeast point of 





| College’Pomtice.. Sov viens esas. 40 47 23 |73 51 23 8 Gray Oily Clay Polluted 

566 |June 5, 1909/At black spar buoy No. 1 off Clau- 
RECOM rege weighs okies eats 40 47 53 |73 5105 | 15 — — Sludge Polluted 

567 |June 5, 1909/1000 feet spar buoy No. 1 toward 
SSIARISOT POMC. ule Sec tayo as 40 48 03 |73 51 08 | 60 Black Oily Sludge Polluted 

568 |June 5, 1909/1000 feet off Clauson Point Casino 
PSS eget Art tgs ERS 40 48 08 |73 51 08 | 60 Black Oily | Sludge, clay! Polluted 

569 jJune 5, 1909/1000 feet out from trolley dock, 
SINDEON TE OME Kes cc et nec cues 40 48 11 |73 50 45 | 60 —- Oily Silt, sand | Polluted 

570 jJune 5, 1909|Midway between Tallman Island 

ock and Clauson Point....... 40 48 06 |73 50 40 | 70 — — Rock 

571 |June 5, 1909|200 feet off Tallman Island block. ./40 47 54 |73 50 27 | 25 Gray — Clay Polluted 
572 |June 7, 1909/1000 feet off Tallman Island dock.|40 48 00 |73 50 16 | 60 Gray Oily Clay Polluted 

573 |June 7, 1909|Midway between Old Ferry Point 
and Whitestone light.........../40 48 10 |73 50 10 | 70 Gray Oily Clay Polluted 

574 |June 7, 1909/1000 feet off Old Ferry Point in line 
with Whitestone light.......... 40 48 14 |73 49 43 | 90 Gray Oily Clay Polluted 

575 \June 7, 1909|/Half way between Whitestone Point 
and Old Ferry Point........... 40 48 10 |73 49 33 | 70 Black Oily | Sludge, clay) Polluted 


576 |June 7, 1909|About 24 way across from Old 
Ferry Point to Whitestone light.|40 48 07 |73 49 26 | 80 Black Oily | Sludge, clay} Polluted 
577 |June 7, 1909|500 feet off Whitestone light in line 


with Old Ferry Point.......... 40 48 04 173 49 17 | 70 Gray Oily Cley Polluted 
578 |June 7, 1909|1600 feet off Whitestone Point....|40 48 18 |73 49 14 | 70 Gray Oily Clay Polluted 
579 |June 7, 1909/2300 feet off Whitestone Point... ./40 48 24 |73 49 15 | 90 Gray Oily Clay Polluted 
580 |June 7, 1909/3000 feet off Whitestone Point..../40 48 31 |73 49.17 | 10 Gray Oily Clay Polluted 
581 |June 7, 1909|1000 feet off shore from cupola in 

range with Whitestone light...../40 48 36 |73 49 17 | 70 Gray — Clay Unpolluted 








21—LONG ISLAND SOUND 





Location of Samples Depth 


N Date of of Color Odor |Consistency| Opinion 
1! Collection Water 
Approximate Latitude | Longitude] (feet) 


eS  )  - 
mm | | | | 


° ‘ ur ° / a 


582 |June 8, 1909}1000 feet off Whitestone light in ; : 

line with Ft. Schuyler light... .. oi 48 04 |73 48 59} 50 Gray Oily Subsoil Polluted 
583 |June 8, 1909/2200 feet off Whitestone lght : ; 

line with Ft. Schuyler light... .. 140 48 06 |73 48 44] 50 Gray Oily Subsoil Polluted 
584 |June 8, 1909/3100 feet off Whitestone light in : : 

line with Ft. Schuyler light..... 40 48 08 |73 48 32 | 50 Gray Oily Subsoil Polluted 
585 |June 8, 1909/4000 feet off Whitestone light in : ; 

line with Ft. Schuyler light..... 40 48 10 |73 48 20 | 40 Gray Oily Subsoil Polluted 
586 |June 8, 1909/3200 feet off Ft. Schuyler light in } ' 

line with aed aici 40 48 11 |73 48 15 | 50 Gray Oily Subsoil Polluted 
587 |June 8, 19092200 feet off Ft. Schuyler light in : ; 

line with WH tcnttlie ght ; .|40 48 12 173 48 03 | 50 Gray Oily Subsoil Polluted 
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TABLE XI V—Continued 
2i1—_LONG ISLAND SOUND—Continued 














Location of Samples Depth 

N Date of of Color 
°| Collection ; Water 
Approximate Latitude | Longitude} (feet) 


See 





588 |\June 8, 1909|500 feet off Ft. Schuyler light in 

range with Whitestone light.....|40 48 16 |73 47 42 | 50 Gray 
589 |June 8, 1909|From Ft. Schuyler light to Stepping 

Stones light 1000 feet off shore. .|40 48 32 |73 47 21 | 30 —_ 
590 |June 8, 1909/2500 feet from Ft. Schuyler light in 

line with Stepping Stones light. .|40 48 44 |73 4710] 50 | — 
591 |June 8, 1909/4300 feet from Ft. Schuyler light in 

line with Stepping Stones light. ./40 48 59 |73 46 57 | 50 Gray 





592 |June 8, 1909/1500 feet from Stepping Stones light 
in line with Ft. Schuyler light...|40 49 15 |73 46 42 | 35 | Brown 
593 |June 8, 1909 1000 feet from Stepping Stones light 


in line with City Island.. .|40 49 35 |73 46 30 | 40 _— 
594 |June 8, 1909/2000 feet from Stepping Stones light| 

in line with City Island......... 0 49 50 |73 46 40 | 75 Black 
595 [June 8, 1909/3200 feet from Stepping Stones iighil 

in line with City Island........ 40 50 00 |73 46 40 | 80 Gray 


Odor 


HS 
HS 


Consistency | Opinion 


| | | | | 


Clay Polluted 

Clay Unpolluted 
Clay, sand | Unpolluted 

Clay Unpolluted 


|) | | | | 


Clay Unpolluted 
Sand, gravel) Unpolluted 
Clay Unpolluted 
Subsoil - | Unpolluted 


er ce | er | eee | | ES | RY |S | SS | 


596 |June 8, 1909/100 feet off west point of City Island|40 50 15 73 46 50 | 25 |. —. 
597 |June 8, 1909|700 feet west of Hawkins dock, 


south side of City Island.. 40 50 25 |73 46 40 | 20 —_ 
598 |June 8, 1909/500 feet off Hawkins dock south side, 
City sland orks oa owe ee 40 50 35 |73 46 40 | 20 Gray 





22—LOWER BAY 


Location of Samples Depth 

No Date of F of Color 
‘| Collection ; Water 
Approximate Latitude |Longitude| (feet) 


599 |June 12, 1909/8300 feet off U. S. R.R. dock, below 
Sandy Hook light#ei...59.e0. 40 26 50 |74 00 15 6 
600 |June 12, 1909/Along west shore, Sandy Hook... ./40 27 10 |74 00 25 5 White 
601 |June 12, 1909|Along west shore, Sandy Hook... .|40 27 20 |74 00 35 5 





602 |June 12, 1909|In cove, south of U. 8. R.R. dock, 








Sandy Hook.. 40 26 45 173 59 55 | 15 — 
603 |June 12, 1909/At spar, off south Beacon light, 

Sandy Hook pice t hes eee 40 27 40 |74 00 85 | 12 White 
604 |June 12, 1909/1000 feet off dock, north of Life 


Saving Station.. a .|40 27 50 |74 00 35 | 16 =e 


23—-EASTCHESTER BAY 


N Date of Location of Samples 


° 


605 |June 14, 1909/200 feet off oil dock, City Island. ./40 50 30 |73 47 20 


Odor 


Sludge, clay} Doubtful 


Clay Unpolluted 


Consistency | Opinion 


i | 


Clay Unpolluted 
Sand Unpolluted | 
Sand Unpolluted 


Silty sand | Unpolluted 
Sand Unpolluted 
Sand Unpolluted 






Consistency | Opinion 


C fe LM ay oe f 
‘| Collection Water 
Approximate Latitude | Longitude} (feet) 
° , Mu ° , vt 


Unpolluted 
Unpolluted 
Unpolluted 


606 |June 14, 1909/2300 feet west of City Island...... 40-50 25 |73 47 40 
607 |June 14, 1909/3500 feet west of City Island...... 40 50 20 |73 48 00 
608 \June 14, 1909|4500 feet west of City Island...... 40 50 15 |73 48 05 
609 June 14, 1909|5000 feet west of City Island...... 40 50 15 |73 48 20 





610 |June 14, 1909|6000 feet west of City Island...... 40 50 10 |73 48 25 











Unpolluted 
Unpolluted 
Unpolluted 
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TABLE XIV—Continued 
23—EASTCHESTER BAY—Continued 


Location of Samples Depth 


No Date of of Color Odor |Consistency| Opinion 
‘| Collection Water 
Approximate Latitude | Longitude} (feet) 


2 


611 |June 14, 1909|/About 134 miles west of City Island, 


1000 feet off Westchester shore. .|40 50 05 |73 48 40 | 12 Gray HLS Clay Unpolluted 

612 |June 14, 1909 nam 3%-mile off Westchester 
BONE a neti hs tok meek e bee 40 49 50 |73 48 20 | 12 Gray HLS Clay Unpolluted 

613 |June 14, 1909 About 1900 feet off Westchester 
ae nt tere ete Sent 40 49 20 |73 47 55 | 12 Gray HS Clay Unpolluted 

614 |June 14, 1909 out. 900 feet off Westchester 
shore, near Throgs Neck........ 40 49 00 |73 47 40 | 12 Gray — Clay Unpolluted 


24—LITTLE NECK BAY 








Location of Samples Depth 
No Date of iia of Color | Odor |Consistenecy| Opinion 
*| Collection Water 
Approximate Latitude | Longitude} (feet) 
i ° ’ ut ° ’ 4? 
615 |June 23, 1909|In Little Neck bay...............|40 47 30 |73 45 30 8 Black — Mud Unpolluted 
616 |June 23, 1909|Little Neck cove, at southeastern 
extremity of Little Neck bay... .|40 47 00 |73 45 00 8 Black — Mud Polluted 
617 |June 23, 1909|Mouth of Little Neck creek......./40 46 00 |73 45 00 3 Black —_ Mud Unpolluted 
618 |June 23, 1909/In Little Neck bay...............|40 46 30 |73 45 30 5 Black — Mud Unpolluted 
619 |June 23, 1909/In Little Neck bay, near Willet’s 
POM ace ee ee he ee haan 40 46 30 |73 45 50 8 Black — Mud Unpolluted 
620 |June 23, 1909/At mouth of Little Neck bay...... 40 48 00 |73 45 30 8 Black — Mud Unpolluted 
621 |June 23, 1909|At mouth of Little Neck bay, near 
WEMICy HE OUIES Coos tiesto ys se 40 47 40 |73 46 00 9 Black — Mud Unpolluted 





ee SSSSSsaSsSsaSsSsSsSsSsSssSssSssSsSssSsasSsSsaSsSssSssSssSssssssssssasassaaaaaaaaaaaaaaaaaaaasasasasaasSSSsSSSSSSSSSSSSSSsSSSSSsSSSSSSSSSSSSSSSSSSsSSSSSSSSSSSSSSSSSSSSS9SSSSSSSSSSSSSSSSSSSS9S9SSSSSSSsS9S9S9S9S9S9S9S9S9S9SsSSSS9S9S9S9SSSSS9S9S9S9SSSSSSS5250 


25—EAST RIVER 







ti Depth oe 
No Date of ae of Color | Odor |Consistency | Opinion 
‘| Collection Water 
Approximate Latitude |Longitude| (feet) 
622 50 Black — Mud Unpolluted 
623 
Ne ear ay ce iste ile renee karen hee 90 Black —_ Mud Polluted 
624 
CORR Mee ransom eens 70 Black —_— Mud Polluted 
625 
Whitestone... 10 — -— Mud Doubtful 














26—JAMAICA BAY 





























ete line 

Oo onsist- as 
Water Color | Odor ency Opinion 
Approximate Latitude |Longitude| (feet) 


Nee ena EE | CSN | ee | aS | Ne | Sais | oS | oS ee 






Location of Samples 





Bacteria 
per gram 


Date of 


No. Collection 










626 |June 29, 1909| Jamaica bay, 100 feet off dock 





Belle Harbor, Beach channell40 34 55 |73 5105 | 10 | Gray —_ Sand | Unpolluted 12,000 
627 |June 29, 1909)J bay, 100 feet above ; 
cr wrens at Hammels. . 10° | Gray — |Silty sand] Unpolluted| 900,000 
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TABLE XIV—Continued 
26—JAMAICA BAY—Continued 




















Odor 


Consist- 


ency 


Clay, 


Opinion 


gravel| Unpolluted 


Clay 
Clay 


Clay 


Doubtful 
Polluted 
Doubtful 


Doubtful 


Sand, clay} Doubtful 


Sludge 


Clay 
Clay, 


Polluted 
Polluted 


Doubtful 
Unpolluted 
Unpolluted 

Polluted 

Polluted 


gravel] Polluted 


Sandy 


clay| Polluted 


Clay 


Polluted 


Bacteria 
per gram 


700,000 


1,000,000 
6,000,000 


900,000 
1,200,000 
2,000,000 
6,000,000 


850,000 
900,000 
1,200,000 
12,000,000 
9,000,000 


1,200,000 
900,000 


750,000 











Color 


Clay 
Clay 


Odor 


Gray 
Gray 


Gray 
Black 


Oily 





Polluted 
Unpolluted 


Consistency 


Clay 
Clay 


Clay 
Clay 


700,000 
120,000 
8,000 





Opinion 


Polluted 
Polluted 


Polluted 
Polluted 


Location of Samples Depth 
N Date of of | Color 
°- | Collection : : Water 
Approximate Latitude | Longitude} (feet) 
° A Mt ° , a“ 
628 |June 29, 1909/30 feet off foot Bayswater ave- 
nue, Far Rockaway........ 40 36 30 (73 46 15 6 | Gray 
629 |June 30, 1909|Jamaica bay at bridge Nor- 
ton’s creek, head of Bay 
Edgemere. . ./40 36 00 |73 46 10 10 | Gray 
630 {June 30, 1909|100 feet off shore, opposite Ar- 
verne Sta., Jamaica bay....|40 35 40 |73 47 25 4 | Black 
631 |June 30, 1909| Jamaica bay, 1000 feet out 
from Arverne Sta.. ....|40 86 05 |73 47 20 4 | Black 
632 |June 30, 1909| Jamaica bay, Cross channel, off 
AYVerne eestor sees eee 40 35 50 |73 48 25 8 | Gray 
633 |June 30, 1909|Jamaica bay, creek at foot of 
Pleasant avenue, Arverne.. ./40 35 35 |73 48 25 8 | Gray 
634 {June 30, 1909|Cross creek, along shore, near 
Park avenue, Arverne...... 40 35 30 |73 48 20 8 —_ 
635 |June 30, 1909|Jamaica bay, 100 feet off foot 
of Bannister avenue, Arverne|40 385 45 |73 48 15 6 | Black 
636 |June 30, 1909|/Yard of house near foot of 
Pleasant avenue........... 40 35 35 |73 48 10 3 | Gray 
637 |July 1, 1909|Jamaica bay, mouth of Fresh 
creeks! 6:4 ea ee ee 0 38 30 |73 52 55 3 | Gray 
638 |July 1, 1909|Jamaica bay, half-way up 
Hreshi creek 2 vie atara eee res 40 38 50 |73 53 20 3 | Black 
639 |July 1, 1909|/Second creek, midway between 
mouth and sewer.......... 40 39 05 |73 53 00 4 _— 
640 |July 1, 1909/At mouth of Second creek... .|40 38 55 |78 52 40 4 | Black 
641 [July 1, 1909|Jamaica bay, 500 feet off 
mouth of Second creek.... |40 38 35 |73 52 25 6 | Black 
642 |July 1, 1909|Jamaica bay, 500 feet off 
mouth of Fresh creek....... 40 38 25 |73 52 30 6 | Black 
643 |July 1, 1909|\Jamaica bay, 500 feet off 
shore at Sandy bay, north of 
Canarsie. caine ae een 0 37 50 |73 53 05 6 | Black 
644 |July 1, 1909|Jamaica bay creek, running 
through Canarsie.......... 40 38 15 |73 54 00 6 | Black 
645 |July 1, 1909|Jamaica bay, 100 feet off main 
landing, Canarsie.......... 40 37 40 |73 53 15 8 | Black 
646 |July 1, 1909 pe across Rockaway In-| . 
5.5 GibGree cee eee Ae ee 40 34 15 |73 53 55 | 40 — 
27—HUDSON RIVER 
i Depth 
& Date of Location of Samples = 
‘| Collection Water 
Approximate Latitude |Longitude| (feet) 
° aw ° ut 
647 |July 7, 1909|Hudson river 100 feet off Mt. St. 
Vincent Station. . 40 54 50 |73 54 45 10 
648 |July 7, 1909|Hudson river 200 feet off Ludlow 
Station: 15 io. ast aera 40 55 27 |73 54 30 | 10 
649 |July 7, 1909|Hudson river 200 feet off Federal 
Sugar, Plant..4.03..c eee 40 55 45 |73 54 23 10 
650 |July 7, 1909)|200 feet off recreation pier, Yonkers./40 56 07 |73 54 20 | 20 
651 |July 7, 1909|Hudson river 200 feet off Spuyten 
Duyvil drawbridge..:.. 20. ss. 40 52 43 |73 55 37 20 








Sand 


Doubtful 
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TABLE XIV—Continued 
28—GRAVESEND BAY 











Location of Samples Depth 
Nis EONS aS rar ag RE aS RE maven id (LEAT © Color Odor |Consistency| Opinion 
‘| Collection Water 
Approximate Latitude |Longitude| (feet) 
° , I ° , 47 
652 |July 9, 1909|/Gravesend bay foot of 22d street, 
Woneya stands. ,4°s eer eee ee 40 34 45 |73 59 26 4 Black | Putrid Sludge Polluted 
653 |July 9, 1909|/Gravesend bay foot of 24th street, 
ROney ISLAND. 2 ...05). Soe eee 40 34 44 |73 59 33 4 Black Foul Sand Polluted 
654 |July 9, 1909/Gravesend bay by the breakwater 
north of entrance to Coney Island|40 35 00 |73 59 30 6 —_— — Sand Unpolluted 














29—UPPER BAY 














Location of Samples Depth 
No Date of of Color Odor |Consistency| Opinion 
Collection Water 
Approximate Latitude | Longitude} (feet) 
et os ys... fen wile pon 
655 |July 15, 1909)150 feet off Greenville shore....... 40 41 34 |74 04 58 4 Gray — Subsoil | Unpolluted 
656 |July 15, 1909|200 feet off Greenville shore........|40 41 31 |74 04 50 4 Gray as Subsoil | Unpolluted 
657 |July 15, 1909/300 feet off Greenville shore....... 40 41 29 |74 04 43 4 Gray — Subsoil | Unpolluted 
658 |July 15, 1909)/400 feet off Greenville shore....... 40 41 25 |74 04 40 £ Gray — Clay | Unpolluted 
659 |July 15, 1909|500 feet off Greenville shore....... 40 41 20 |74 04 35 4 Gray _ Clay Unpolluted 
660 |July 15, 1909|600 feet off Greenville shore....... 40 41 17 |74 04 27 4 Gray — Clay Unpolluted 
661 |July 15, 1909|700 feet off Greenville shore....... 40 41 14 |74 04 18 4 Gray ~~ Clay Unpolluted 
662 |July 15, 1909/1000 feet off Greenville shore...... 40 41 06 |74 04 04 4 Gray ae Clay Unpolluted 
663 |July 15, 1909|1200 feet off Greenville shore...... 40 40 58 |74 03 49 + Gray — Clay Unpolluted 
664 |July 15, 1909)100 feet off Greenville shore....... 40 41 22 |74 05 08 4 Gray — Clay Unpolluted 
665 |July 15, 1909|200 feet off Greenville shore....... 40 41 19 |74 05 00 4 Gray — Clay Unpolluted 
666 |July 15, 1909300 feet off Greenville shore....... 40 41 12 |74 04 53 4 Gray _ Clay Unpolluted 
667 |July 15, 1909|500 feet off Greenville shore....... 40 41 07 |74 04 44 4 Gray — Clay Unpolluted 
668 |July 15, 1909|700 feet off Greenville shore....... 40 41 00 |74 04 36 4 Gray — Clay Unpolluted 
669 |July 15, 1909|Near end of P. R.R. docks, Green- 
nia (iret Seen ROOD Ah san Fae 40 40 52 |74 04 27 4 Gray — Clay Unpolluted 
670 |July 15, 1909|At the end of P. R.R. docks, Green- 
UNG irt arcs Sotd wes ates ate a ee 40 40 49 |74 04 19 | 20 Gray — Clay Unpolluted 
671 |July 19, 1909|500 feet off Bayonne shore at : 
PRIBTADOS. 3a-\ coe eer ak Se 40 40 26 |74 06 05 6 Gray — Subsoil | Unpolluted 
672 |July 19, 1909|/1000 feet off Bayonne shore at i 
PARA DGs A ee Coe ee ese 40 40 22 |74 05 55 6 Gray —_— Subksoil | Unpolluted 
673 |July 19, 1909/2000 feet off Bayonne shore at : 
PAINT ADO emer cc teem racec ts 40 40 17 |74 05 49 6 Black — Subsoil | Unpolluted 
674 |July 19, 1909/2500 feet off Bayonne shore at : 
PAINT ADOC soe. acres cle 40 40 14 /|74 05 42 6 Gray — Subsoil | Unpolluted 
675 |July 19, 1909/3000 feet off Bayonne shore at P 
‘ 1% = aS Fei =) ark oe Ne 40 40 12 |74 05 35 6 Gray — Subsoil | Unpolluted 
676 |July 19, 1909/4000 feet off Bayonne shore at ‘ ; 
: Pamrapotss.2: : 4 A act POPES 40 40 07 |74 05 24 6 Gray — Subsoil | Unpolluted 
677 |July 19, 1909/5000 feet off Bayonne shore at 3 
“4 1% ae Oe ee ine 3 ee Rete 40 40 02 |74 05 13 6 Black — Subsoil | Unpolluted 
678 |July 19, 1909\6000 f , ff B e shore at : : 
wid Patience a. ‘ a Wet Ee ts 40 39 57 |74 04 58 6 Gray — Subsoil | Unpolluted 
f B h t : . 
eof pares cae oa 3 Siege aie : . 40 39 48 |74 04 46 6 Black Oily Subsoil | Unpolluted 
ff h t ; : 
te 7500 feet of : ee eos pets : - 40 39 43 |74 04 36 6 Black Oily Subsoil | Unpolluted 
681 |July 19, 1909/1000 feet northwest of Robbins Reef|40 39 35 |74 04 18 10 Black Oily Clay Doubtful 
f ff B h at i 
att Nad . vil esac: SS alos Ae Se :. 1 ...|40 40 18 |74 06 23 6 Gray — Subsoil | Unpolluted 


ee ee 
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TABLE XIV—Continued 
29—UPPER BAY—Continued 
‘ Depth 
N Date of Sac ore of Color Odor |Consistency | Opinion 
1! Collection ; } Water 
Approximate Latitude | Longitude} (feet) 
° / Mt ° f aut 
683 |July 19, 1909|1000 feet off Bayonne shore at 
PaMrapos ce oe ee ee ee 40 40 16 |74 06 13 6 Gray Oily Subsoil | Unpolluted 
684 |July 19, 1909/3000 feet off Bayonne shore at 
PaMmrapo.s oe en ee ane 40 40 10 |74 06 O1 6 Black — Subsoil | Unpolluted 
685 |July 19, 1909/3000 feet off Bayonne shore at : 
PAMPApO- 0.50 eee ee ae 40 40 00 |74 05 50 6 Gray — Subsoil | Unpolluted 
686 |July 19, 1909/4000 feet off Bayonne shore at 
Pamiraposs.». spcn eee re ee 40 39 57 |74 05 40 6 Gray — Subsoil | Unpolluted 
687 |July 19, 1909'5000 feet off Bayonne shore at 
Pamration. ssc ao ee eee 40 39 52 |74 05 32 6 Gray Oily Subsoil | Unpolluted 
688 |July 19, 1909/6000 feet off Bayonne shore at 
Partirapo ics (toss aerate aoe 40 39 47 |74 05 22 6 Gray — Subsoil | Unpolluted 
689 |July 19, 1909/7000 feet off Bayonne shore at 
PaArapo.sccss cee ee ee 40 39 42 |74 05 12 6 Gray Oily Subsoil | Unpolluted 
690 |July 19, 1909|8000 feet off Bayonne shore at 
PAGirandce Ake oe eee ee eee 40 39 36 |74 05 02 6 Gray Oily Subsoil | Unpolluted 
691 |July 19, 1909/2000 feet west of Robbins Reef... .|40 39 29 |74 04 50] 10 Gray Oily Subsoil Doubtful 
692 |July 21, 1909|Off the end of P. R.R. dock at 
Greenville: 1) -fee ties oa ee 40 40 27 |74 04 02 | 18 Gray — Silty sand | Unpolluted 
693 |July 21, 1909/2000 feet off P. R.R. dock at Green- 
Ville ee ec aM hte eek ee 40 40 25 |74 03 45 6 Gray — Subsoil Doubtful 
694 |July 21, 1909)2500 feet off P. R.R. dock at Green- 
Villar Ricctee ase hae oe ee 40 40 19 |74 03 48 8 Gray — Subsoil | Unpolluted 
695 |July 21, 1909 sat feet off P. R.R. dock at Green- 
ARE ha toe oe ae 40 40 13 |74 03 47 | 10 — — Sandy clay | Polluted 
696 |July 21, 1909 3000 feet off P. R.R. dock at Green- 
Cie cau ieee becdae ahin dae eo nee 40 40 07 |74 03 41 | 10 Gray — Subsoil Polluted 
697 |July 21, 1909 4000 fect off P. R.R. dock at Green- 
ville ao Oe ee 40 40 02 |74 03 35 | 10 Gray — Sandy clay | Polluted 
698 |July 21, 1909/500 feat west of Robbins Reef..... 40 39 26 |74 04 05 10 — — Rock — 
699 |July 21, 1909/1000 feet northwest of Robbins Reef|40 39 38 |74 04 06 10 Gray — Subsoil | Unpolluted 
700 jJuly 21, 1909/2000 feet northwest of Robbins Reef|40 39 45 |74 04 16] 10 Gray Oily Clay Unpolluted 
701 |July 21, 1909/3000 feet northwest of Robbins Reef|40 39 51 |74 04 20 10 Gray Oily Clay Unpolluted 
702 |July 21, 1909/3500 feet northwest of Robbins Reef|40 39 57 |74 04 22 | 10 Gray Oily Clay Unpolluted 
703 |July 21, 1909/4000 feet northwest of Robbins Reef|40 40 02 |74 04 25 10 Gray —_ Clay Unpolluted 
704 |July 21, 1909/4500 feet northwest of Robbins Reef|40 40 07 |74 04 25 | 10 Gray Oily Clay Unpolluted 
705 jJuly 21, 1909/5000 feet northwest of Robbins Reef|40 40 15 |74 04 28 8 Gray: — Clay Unpolluted 
706 |July 21, 1909/6000 feet northwest of Robbins Reef|40 40 20 |74 04 33 6 Gray — Clay Unpolluted 
707 |July 21, 1909|At south side of P. R.R. dock Reef.|40 40 31 |74 04 42 5 Gray — Clay Unpolluted 
30—LOWER BAY 
Location of Samples Depth 
Date of of Consist- + Bacteria 
No. | Collection Water | Color] Odor | ~'ey oy Opinion | er sram 
Approximate Latitude | Longitude} (feet) 
° / ut ° ‘ ld 
708 |July 21, 1909 joao Hook, near Shrewsbury 
Pre Se ee 0 47 50 |74 01 25 | 30 |Black|Marshy| Clay Polluted 60,000 
709 |July 21, 1909 Shrew ebicy river at Sperma- 
eeti Covers... ve. vanes eee 40 24 55 |73 59 35 8 |Brown} None |Sand, 
: gravel) Unpolluted 4,800 
710 |July 21, 1909|/Shrewsbury river at Seabright./40 21 55 |73 58 40 8 |Brown| None |Sand, 
gravel} Unpolluted 6,000 
711 |July 21, 1909\Sandy Hook bay in Horseshoe/40 26 45 |73 59 50 | 20 |Brown| None Sand | Unpolluted 2,600 
712 \July 21, 1909|\Sandy Hook bay, west of point 
of hook... e300 ae eee 30 |Brown| None Sand | Unpolluted 3,600 
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TABLE XIV—Continued 
30—LOWER BAY—Continued 








Location of Samples 
No Date of 


Odor | Consist- | Opinion | Bacteria 
Collection 


: ; ; ency per gram 
Approximate Latitude |Longitude| (feet) 


|S | | | 


° , id ° , ” 


713 |July 21, 1909|Lower bay, in main ship chan- 










nel by buoy No. 8......... 40 28 45 |74 01.25 None Sand | Unpolluted 3,200 
714 |July 21, 1909 Half way between buoy No. 8 
and Romer light. . 40 29 50 |74 01 00 Brown| None Sand | Unpolluted 2,800 


715 |July 21, 1909/50 feet inside Coney. Island 
channel, near bell buoy.. 40 34 15 |73 59 50 
716 |July 21, 1909|Coney Island channel, by bell 





None Sand _ | Unpolluted 2,800 





buoy off Sea Gate Tone. 40 34 05 |73 59 50 Sewage} Sand | Unpolluted | 1,000,000 
717 |July 21, 1909)On East bank............... 40 32 25 |73 59 45 None Sand _ | Unpolluted 2,400 
718 |July 21, 1909|In fourteen foot channel...... 40 31 50 |74 00 25 Sewage| Mud Polluted | 1,800,000 
719 |July 21, 1909}On Romer shoals............ 40 31 20 |74 00 35 None Sand | Unpolluted 2,100 


720 |July 21, 1909|In Swash channel, 700 feet 
southwest of Romer light.../40 30 40 |74 00 50 


721 |July 21, 1909)In Swash channel, 500 feet 
hare of black and red 





Sewage | Mud Polluted | 1,200,000 


| SUELO in corgentey pecateras eR at erie ere Roe 40 31 20 |74 02 15 30 | Black |Sewage Mud Polluted | 1,600,000 
722 |July 21, 1909/In Main Ship channel, west of 
buoy at junction of Swash 


and Main channel.......... 40 31 20 |74 02 30 | 40 | Black Sewage | Mud Polluted | 2,000,000 
723 |July 21, 1909|500 feet west of West Bank 
LTRS Ae to Sata Oe Be ieee Bs 40 32 15 |74 02 45 | 20 |Brown|Marshy Sand, clay| Doubtful 600,000 


724 |July 21, 1909|Half way between West Bank 
light and Elm Tree beacon.|40 33 05 |73 04 10 | 15 |Brown| None Sand | Unpolluted 6,000 
725 July 21, 1909 1000 feet off Elm Tree Beacon|40 33 45 |74 05 30 | 10 |Brown| None Sand | Unpolluted 4,800 

















31—ATLANTIC OCEAN 














Location of Samples Depth ; ye : 
N Date of of |Color| Odor | Consist- | Opinion | Bacteria 
® | Collection Water ency per gram 
Approximate Latitude |Longitude} (feet) 


° , ur ° ‘ ” 


726 |July 21, 1909 Atlantic ocean, in so-called 
“Mud Gorge” about 10 miles : 
east of Long Branch......../40 19 15 |73 48 45 | 145 |Green/Marshy| Silt Unpolluted 6,400 
727 |July 21, 1909/Atlantic ocean, in so-called 
“Mud Gorge” 10 miles off ; 
ong, Branch ccnwnmeticad c= 40 19 15 |73 48 45 | 145 |Green|Marshy| Silt Unpolluted 5,600 
728 |July 21, 1909/Atlantic ocean, about 12 miles 
due east of Long Branch, 
easterly edge of ‘Mud : 
GOrkere sr lee ee 2 hasta 40 19 15 |73 47 15 | 150 |Green|Marshy|. Silt Unpolluted 4,800 
729 |July 21, 1909|Atlantic ocean, about 12 miles 
due cnet . hanes Pranch, 
easter edge o ‘Mu 
area 3 fps : TA ee 40 19 15 |73 47 15 | 150 |Green|Marshy| Silt Unpolluted 7,200 
730 |July 21, 1909 “OS mot” on false Sandy Hook, 
s 100 feet east of spar buoy 54/40 27 00 |73 58 25 | 20 |Brown} None Sand / Unpolluted 2,800 
731 |July 21, 1909)\“OilSpot” on false Sandy Hook, 
M 1000 feet east of spar buoy 84/40 27 05 |73 58 25 | 20 |Brown)| None Sand | Unpolluted 1,600 
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32—HUDSON RIVER 























i Depth - : 
N Date of Locaion Sosa of | Color | Odor oe Opinion Mey 
°-! Collection Water y per 8 
Approximate Latitude |Longitude} (feet) 
° , ut o / Mt 
732 |Aug. 19, 1909|Half way across the Hudson on 
a line with Pier 1s. 72002 oe: 40 42 23 |74 01 35 | 50 | Black |Sewage| Mud Doubtful | 1,000,000 
733 |Aug. 19, 1909|Half way across Hudson, oppo- 
gite Pier 17s, boa as ee 40 43 00 |74 01 25] 40 —_— — Gravel | Unpolluted — 
734 |Aug. 19, 1909|50 feet off end of Pier 17, Hud- 
son river. .|40 42 56 174 01 01 | 40 | Gray |Sewage| Mud Polluted | 1,300,000 
735 |Aug. 19, 1909|Hudson river, ‘half way ‘across 
from) Pier. 32.2 eseeee se 43 34 |74 0119 | 40 | Gray — Clay Polluted 630,000 
736 |Aug. 19, 1909|Hudson river, half way across 
frony Pier 48 207 eee 44 08 |74 01 11 | 40 | Gray — Clay Polluted 
737 |Sept. 7, 1909)Hudson River, 500 feet off foot 
West 72d street. . 40 46 54 |73 59 25 | 385 | Black — Mud Polluted 
738 |Sept. 7, 1909}/Hudson river, 500 feet off foot 
of West 110th street. 40 48 23 |73 58 18 | 40 | Black — Mud _ | Unpolluted 
739 |Sept. 7, 1909|Hudson river, 500 feet off foot 
of 140th street............. 0 49 31 |73 57 27 | 40 | Blue — Clay | Unpolluted 
740 |Sept. 7, 1909|Hudson river, 500 feet off 
Washington Point.......... 40 51 02 |73 56 56 | 40 — — Gravel | Unpolluted 
741 |Sept. 7, 1909|Hudson river, 500 feet off In- 
wood bathing beach. . 40 52 17 |73 55 56 | 40 | Gray _ Mud Polluted 
742 |Sept. 7, 1909|Hudson river, 500 feet off 
Spuyten Duyvil creek...... 40 52 44 1738 55 40 | 40 — —— Gravel | Unpolluted 
743 \Sept. 7, 1909|Hudson river, 500 feet off 
Federal Refining Plant, Yon- 
Kerd ate. c oc cee ee ee 0 55 45 |73 54 23 | 40 | Gray — |Gravel, 
mud] Unpolluted 
744 |Sept. 7, 1909|Hudson river, 500 feet off 
Power Plant, northern limit 
of Yonkers... ./40 56 52 173 54 07 | 35 |Brown| — Sand | Unpolluted 
33—PASSAIC RIVER AND NEWARK BAY 
Location of Sampl Depth 
No.| Date of poe of | Color | Odor |Consistency| Opinion 
‘| Collection Water 
Approximate Latitude | Longitude} (feet) 
° / ur ° / ow 
745 |Sept. 8, 1909)|Passiac river, 200 feet below P. R.R. 
passenger bridge, Newark....... 40 45 14 |74 09 55 | 15 Black Oily Mud Polluted 
746 |Sept. 8, 1909|Passaic river, 100 feet above P.R.R. 
freight bridge, below Newark...|40 44 09 |74 09 45 | 15 Black _ Mud Polluted 
747 |Sept. 8, 1909|Passaic river, 100 feet below N. Y. 
and Newark R.R. bridge........ 40 43 21 |74 07 20 | 15 Blue —_ Clay Unpolluted 
748 |\Sept. 8, 1909|Newark bay, 100 feet below Lehigh . 
Valley Bridge= 4. eee 40 41 54 |74 07 12 | 15 Blue — Clay Unpolluted 
749 |Sept. 8, 1909|Newark bay, 200 feet west of red 
bell buoy, off Centreville........ 40 40 12 |74 08 08 | 15 Blue —_ Clay Polluted 
750 \Sept. 8, 1909|Newark bay, 100 feet below C. R.R. 
of Ni J. bridge’. 05. o') eee 40 39 14 |74 08 49 | 15 —_ — Sand Unpolluted 
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TABLE XIV—Continued 
84—KILL VAN KULL 





Location of Samples Depth : 
No. tee rye Color Odor |Consistency | Opinion 
ater 
Approximate Latitude |Longitude| (feet) 


a | | | | | Se | tenet 


751 |Sept. 8, 1909|Kill van Kull, west end, 1000 feet 


east of lighthouse es hie aeiae a 40 38 35 |74 08 45 | 35 — — Gravel a 
752 |Sept. 8, 1909|/Kill van Kull, midstream, opposite 
Sailors’ Snug Harbor station... .|40 38 50 |74 05 55 | 40 — — (Sand, gravel) Unpolluted 


753 |Sept. 8, 1909|Kill van Kull, east end, opposite 
end of Constable Hook, mid- 





MCA eee state ook wm neice 40 39 05 |74 05 10 | 40 — —  |Sand, gravel! Unpolluted 
754 |Sept. 11, 1909|Kill van Kull, midstream, off Sail- 

ors snug Harbors’. .))< 723 6 xs s 40 38 50 |74 05 55 | 40 — — Gravel | Unpolluted 
755 |Sept. 11, 1909|Kill van Kull, midstream, off Port 

MUON fo ae a ors 2 40 38 36 |74 07 52 | 40 — — Sand Polluted 
756 |Sept. 11, 1909/Kill van Kull, west end, 500 feet 

south of Shooters’ Island........ 40 38 25 |74 09 30 | 35 — —  |Gravel, sand 


| Unpolluted 








35—LOWER BAY 


Location of Sampl Depth 

No Date of aero Oe of Color Odor |Consistency| Opinion 
‘| Collection Water 
Approximate Latitude | Longitude} (feet) 





| | | | | | 


757 |\Sept. 13, 1909|Lower bay, 200 feet southeast of 


Ambrose channel, buoy No. 24. ./40 33 30 |74 01 25 | 35 Gray _ Sand Unpolluted 
758 |Sept. 13, 1909|Lower bay, 1500 feet east of Am- 

brose channel, No. 20.......... 40 32 25 |74 00 45 25 Black |Sewage, 

HS Mud Doubtful 

759 |Sept. 13, 1909 Lower bay, 500 feet northeast of 

Ambrose channel, buoy No. 10. ./40 31 00 |73 58 45 | 20 Gray — Sand Unpolluted 
760 |Sept. 13, 1909| Lower bay, about 1000 feet north of 

Ambrose channel, buoy No. 4.../40 30 20 |73 57 00 | 20 Gray — Sand Unpolluted 
761 |Sept. 13, 1909|Lower bay, 100 feet northeast of 

Ambrose channel, buoy No. 4.../40 30 10 |73 56 55 | 35 Gray = Sand Unpolluted } 
762 |Sept. 13, 1909|Lower bay, 100 feet south of Am- 

brose channel, buoy No. 3...... 40 29 55 |73 57 05 | 20 Brown — Sand Unpolluted] 





763 |Sept. 13, 1909|Lower bay, 100 feet north of buoy 
EES RE SRS A Ea ort) eee Bt 40 29 30 |73 57 20 | 30 Brown _ Sand Polluted 

















SANE Moa pS oe ch oes geek war ite eb oe 40 29 25 |73 57 20 | 35 Black — Sand Unpolluted 
765 |Sept. 13, 1909|Lower bay, 200 feet south of buoy 

GiB Bg: Sines Pie ea ee 40 29 10 |73 57 20 | 30 | Brown _ Gravel Unpolluted 
766 |Sept. 13, 1909)Lower bay, 100 feet south of buoy 

C. B. 1 off Sandy Hook........ 40 29 15 |73 58 15 — Sand Unpolluted 


767 |Sept. 13, 1909|Lower bay, 500 feet southeast of 
buoy C. B. 3 off Sandy Hook. . .|40 28 50 |73 59 10 
768 |Sept. 13, 1909|Lower bay, main ship’s channel, 
1000 feet northeast of buoy N 8.'40 28 55 |74 01 20 
769 |Sept. 13, 1909/Lower bay, 500 feet southwest of 
buoy C. 8S. 1, south of Swash chan- 
ele ae ey. Heirs cid ees 40 29 35 |74 00 30 
770 |Sept. 14, 1909 foc bay, 200 feet east of West 
Bantolicht iG: aru ote 40 32 20 |74 02 30 
771 |Sept. 14, 1909/Lower bay, between 2 buoys at 
junction of Swash and main chan- 
TIC IS Gice see ais ae vile s ote SNE 40 31 25 
772 \Sept. 14, 1909 pei bay, 300 feet northeast of 
BUOY C's oe, vst kee G teens 40 30 50 
773 Sept. 14, 1909| Lower bay, 500 feet south of Romer 
tO a ee Ae Pes 40 30 45 


— Sand Unpolluted 
— Sand Unpolluted 


— Sand Unpolluted 
~— Mud, sand Polluted 


_— Mud, sand | Polluted 
HS Mud Polluted 
~- Mud Doubtful 


74 02 20 
74 01 45 
74 00 45 
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TABLE XIV—Continued 
35—LOWER BAY—Continued 

















Location of Samples Depth i i 
No aunts of we : Color Odor (Consistency | Opinion 
ollection ate 
Approximate Latitude | Longitude} (feet) 


oy Yaa 7) o f wy 
. 8 


774 |Sept. 14, 1909 ena bay, 500 feet south of buoy 





PRR Oley a vt eo ee 40 30 00 |73 59 45} 30 | Brown — Sand Unpolluted 
775 \Sept. 14, 1909| Lower bee 500 feet north of buoy 
CeBi cise wes ea eee 40 29 45 |74 00 80 | 25 | Brown — Sand Unpolluted 
776 \Sept. 14, 1909|Lower bey a feet northwest of 
buoy WS: Zak at soe cee: 40 29 50 |73 59 20 | 25 | Brown — Sand Unpolluted 
777 \Sept. 14, 1909| Lower bay, 500 feet southeast of 
black buoy SO? ono ese: 40 30 45 |73 58 45 | 20 Gray — Sand Unpolluted 
778 |Sept. 14, 1909|Lower bay, 500 feet northwest of 
red. buoy BlG@ wave eee coe 40 31 00 |73 58 55 | 25 Gray _ Sand Unpolluted 
779 |Sept. 14, 1909|Lower en ¥g distance between ; 
buoy A. C. 8 and Manhattan 
Beach : (aicar gs tie oem 40 32 05 |73 57 40 | 20 Gray — Sand Unpolluted 





780 |Sept.14, 1909|Lower bay, 24 distance between 
buoy A. C. 8 and Manhattan 
Beachicns shcaace cee eee 40 33 05 |73 57 25 | 22 | Brown — Sand Unpolluted 




















86—ARTHUR KILL 




















Location of Samples Depth 
N Date of of Color Odor |Consistency | Opinion 
°-| Collection Water 
Approximate Latitude | Longitude} (feet) 
° / Mt ° ‘ wt 
781 |Sept. 16, 1909|Rahway river, 14 mile from mouth.|40 35 55 |74 12 45 8 Black — Mud Unpolluted 
782 |Sept. 16, 1909|Arthur Kill, opposite mouth of 
habway t1veriawnos meee eee 40 35 35 174 12 15 | 10 Black Oily Mud Doubtful 
783 |Sept. 16, 1909/Arthur Kill, opposite Fresh Kills. .|40 34 45 |74 12 385 | 15 Black — Sand Unpolluted 
784 |Sept. 16, 1909|/Arthur Kill, by buoy S. 6, north of 
Raliway river «aie. sade eae 40 35 45 174 12 05 | 12 Black — Mud, sand | Unpolluted 
785 |Sept. 16, 1909|Arthur re by buoy S. 4, at east 
erid of all: cee oak Spe 40 38 45 |74 10 45 | 15 Black —_— Mud, sand | Polluted 
786 |\Sept. 16, 1909|Kill van Kull, between Shooter’s 
Island and Mariners’ Harbor... .|40 28 35 |74 09 30 | 35 Black — Mud Doubtful 

















37—LOWER BAY 








pea Location of Samples Depth 
ate o ; of Consist- . Bacteria 
No. Coélleatian RRR (TT Spe Water Color | Odor ency Opinion per gram 
Approximate Latitude |Longitude] (feet) 

rs ras nia aan UT rm ETI Ef ugeiguec. PFO 
787 |Sept. 20, 1909|Lower bay, 500 feet southwest 

West Bank light........... 40 32 10 |74 02 40 | 20 |Brown|Marshy| Sand Polluted — 
788 |Sept. 20, 1909|Lower bay, about 1 mile from 

West Bank light in line with 

Port Monmouth........... 40 31 25 |74 03 00 | 20 | Black} Sewage} Mud ' Polluted ——— 
789 |Sept. 20, 1909|Lower bay, near white buoy S. 

on same-linea tae 40 30 20 |74 03 15 | 20 |Brown| None Sand | Unpolluted — 
790 |Sept. 20, 1909|/Lower bay, farther north on 

Same linet ica eee 40 29 35 |74 03 25 | 25 |Brown| None Sand Doubtful — 
791 |Sept. 20, 1909|Lower bay, 1000 feet west of 

buoy:Os Cae eee 40 28 35 |74 03 15 | 25 | Black!Marshy| Sand Polluted 530,000 
792 |Sept. 20, 1909| Lower bay, farther south on 

same line 2.5). Seth Ot Sie: 40 27 40 |74 02 40 | 20 |Brown|. — Sand Polluted 230,000 
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TABLE XIV—Continued 
87—LOWER BAY—Continued 













































































Location of Samples Depth : 
No I a a a ae if of |Color| Odor | Consist- Opinion | Bacteria 
"| Collection Water one? Per era 
Approximate Latitude | Longitude] (feet) 
eee or. lo ye fo. mow | 
793 |Sept. 20, 1909|Lower bay, about 1 mile off 
Atlantic Highlands......... 40 26 25 |74 03 15 | 20 | Black — |Sand,mud| Polluted 320,000 
794 |Sept. 20, 1909|Lower bay, about 14 mile off 
Atlantic Highlands.........|40 25 50 |74 03 25 | 18 |Brown| — /|Sand,mud] Polluted 240 000 
795 |Sept. 20, 1909|Lower bay, 2000 feet west of 
buoy S. 1 W. off Point Com- 
PR eek a ole evar ae 40 29 00 |74 07 50 |} 12 |Brown| — Sand | Unpolluted| 360,000 
796 |Sept. 20, 1909|/Lower bay, nearer Great Kills. l40 29 50 74 07 40 | 25 | Black — Mud | Unpolluted| 230,000 
797 |Sept. 20, 1909|Lower bay, 114 miles south of 
PORE ISAS ci oe iutae ont oak 40 30 35 |74 07 40 | 15 |Brown) — Sand _ | Unpolluted | 1,000,000 
798 |Sept. 20, 1909;\Lower bay, 1 mile south of 
Gress se +f Sosa 40 31 10 |74 07 45 | 10 |Brown| — Sand | Unpolluted 150,000 
38—RARITAN BAY 
ipeation of Baran Depth 
No Date of opp aia rag ty of |Color| Odor Consist- Opinion eee 
‘| Collection Water beeen per et 
Approximate Latitude |Longitude} (feet) 
799 |Sept. 21, 1909/Raritan bay, off Seguine Point, 
1000 feet east of buoy 8. 3..|40 30 30 |74 01 05 | 20 | Black — Mud Doubtful — 
800 |Sept. 21, 1909|Raritan bay, by buoy §8. 3 in 
Seguine channel........... 40 30 30 |74 11 25 | 25 —_ —_ Gravel _— — 
801 |Sept. 21, 1909)Raritan bay, 1000 feet south- 
east of Princess bay light.../40 30 20 |74 12 35 | 20 | Black aoa Mud Doubtful 300,000 
802 |Sept. 21, 1909|Raritan bay, by red buoy 8. 6./40 29 45 |74 138 35 | 25 | Black — Mud Doubtful 450,000 
803 |Sept. 21, 1909|Raritan bay, by red buoy S. 8./40 29 05 |74 14 20 | 25 | Black — Mud Doubtful 380,000 
804 |Sept. 21, 1909/Raritan bay, 500 feet north of : 
Great Beds light........... 40 29 15 |74 15.15) 16 _ — | Clinkers —— —— 
39—ARTHUR KILL 
Locati Depth ist- - 
cs Date of ocation of Samples af PCalon | Onar pone Opinion ae 
‘| Collection Water y 
Approximate Latitude |Longitude| (feet) 
° / ad ° a ad 
805 |Sept. 21, 1909|Arthur Kill, 200 feet west of 
TIC ec aa es oaiae 40 30 10 |74 15 40 | 20 |Brown|) — Mud | Unpolluted| 490,000 
806 |Sept. 21, 1909|Arthur Kill, 200 feet west of ; 
buoy 2, at Tottenville, S.I..|40 30 55 [74 15 15 | 20 — — | Clinkers —— — 
40—HUDSON RIVER 
: Depth : ve : 
N Date of Deets ot Bevis of | Color| Odor acne Opinion fot ake 
° | Collection j Water 
Approximate Latitude |Longitude} (feet) 


ne 6 ho ote el oe ee ee a es (ere an (guanine (eee are eee eee Sea a aia 


807 |Oct. 1, 1909/Hudson river, 150 feet out from 
Denes Sp NN CON Ore: 40 42 46 |74 01 07 | 40 | Black| Sewage] Gravel Polluted 200,000 
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41—HARLEM RIVER 
























































Location of Samples Depth ‘ : 
Date of TA eS EE IS ie OF Consist- bec Bacteria 
No. Collection Water Color | Odor ency Opinion per gram 
Approximate Latitude |Longitude| (feet) 
nd es namie mrn Tinie Tmo 
808 |Oct. 11, 1909|/Harlem river, opposite East 
116th street, midstream.....|40 47 37 |73 55 47 | 20 | Gray |Gas 
house} Mud Polluted 150,000 
Oily 
809 |Oct. 11, 1909|/Harlem river, opposite East 
116th street, 50 feet off Man- 
hattan shore.............. 40 47 38 |73 55 50 | 20 | Gray |Gas 
house} Mud Polluted 380,000 
810 |Oct. 11, 1909/Harlem river, opposite East 
110th street, midstream... .|/40 47 25 |73 56 03 | 20 | Black| HS Mud Polluted 300,000 
811 |Oct. 11, 1909|/Harlem river, opposite East 
110th street, 50 feet off Man- 
battan Bhoresa. 2s eee ee 40 47 26 |73 56 06 | 20 | Black} HS Mud Polluted — 
42—EAST RIVER 
Location of Samples Depth 
Date of of Consist- . Bacteria 
No. Collection Water, Color | Odor ency Opinion per gram 
Approximate Latitude |Longitude| (feet) 
7 es eee Pron rear Ti 4. P| UUUCCtC(i‘“‘<‘<‘<Ci‘:; 
812 Oct. 1, 1909|East river, 1000 feet off mouth 
of Newtown Creek......... 40 44 18 |73 57 57 | 30 | Black |Oily,gas 
} house} Sand Polluted | 1,300,000 
813 |Oct. 1, 1909|East river, 1000 feet off mouth 
of Newtown Creek,........ 40 44 18 |73 57 57 | 380 | Black |Oily,gas 
house] Cinders | Doubtful —. 
814 |Oct. 1, 1909/East river, outer edge of Walla- 
bout, bayAv.ee ken eee 40 42 25 |73 58 30 | 30 | Black /Oily, 
H.8| Mud Polluted | 1,100,000 
815 |Oct. 1, 1909/East river, 200 feet outside 
Wallabout Canal.........../40 42 16 |73 58 138 | 15 | Black (Oily, 
H.S} Mud Polluted 450,000 
43—HUDSON RIVER 
| Location of Samples Depth . 
Date of of Consist- + Bacteria 
No. Collection {= 7 Se ee Oe Oe ency Opinion per gram 
Approximate Latitude |Longitude} (feet) 
DT aes eae Sa... !!UO!CO™C™CtCtC~<“<~:<i<CS™*s 
816 |Oct. 2, 1909/Hudson river, 30 feet south of 
outer southwest corner of 
Pier Avcy dec hrs ee ae 40 42 15 /74 01 08 | 40 | Black| Sewage] Mud Polluted 750,000 
44—HARLEM RIVER 
Tiaicic Location of Samples Depth : : 
No, Collection Ss Ta a er ag ee ee Color Odor seneee Opinion ag aie 
Approximate Latitude |Longitude} (feet) 
° ’ au ° , ut 
817 |Oct. 2, 1909|Harlem river, opposite East 
103d street, midstream... .|40 47 09 |73 56 15 | 25 |Black| HS Mud Polluted 650,000 
818 |Oct. 2, 1909|Harlem river, opposite East 
105th street, midstream..... 40 47 13 |73 56 12 | 25 | Black} HS Mud Polluted — 
819 |Oct. 2, 1909/Harlem river, opposite East 
108th street, midstream.....|40 47 21 |73 56 08 | 25 |Black| HLS Mud Polluted | 1,700,000 


if 


No. 


820 


EXAMINATION OF BORINGS 207 


TABLE XIV—Continued 
45—NEWTOWN CREEK 











Location of 1 Depth 
Date of Se uae of Color Odor |Consistency| Opinion 
Collection Water| _ 
Approximate Latitude | Longitude} (feet) | <3 
Oct. 2, 1909|'Newtown Creek, 100 feet below 
PERU OIIR Ellen 6 oy 2 mle Oe 40 44 21 | 73 57 21} 20 Black ee Gravel Polluted 


822 
823 


824 


825 
826 
827 











46—-UPPER BAY 













Location of Samples Depth : 
Date of in feet Consist- Bacteria 
Collection roe Color | Odor ency per gram 
: Lati- | Longi- 
Approximate nado rade Water | Mud 


Oct. 4, 1909.|By buoy S. A., off Gowanus 











ELL pie hn gee 40 39 43/74 01 20} 30 0 | Black pate Mud 700,000 
2 
Oct. 4, 1909.|By buoy S. A., off Gowanus 
DAV Pe std ent, sshd. 40 39 43/74 01 20} 30 1 | Black} HS Sand | Unpolluted| 300,000 
Oct. 4, 1909.|By buoy S. A., off Gowanus 
eye ornate as se i 40 39 43]74 01 20} 30 2 |Black}] HS |Mud, 
sand| Doubtful 600,000 
Oct. 4, 1909.|By buoy S. A., off Gowanus 
EOS aks ey eae Mee a 40 39 43/74 01 20} 30 3 | Gray] HS Clay | Unpolluted| 750,000 
Oct. 4, 1909.|By buoy S. A., off Gowanus 
Dayo. ee. ..--|40 29 43/74 01 20) 30 4 |Gray| HS Clay | Doubtful 900,000 
Oct. 4, 1909.|/By buoy S. A., off Gowanus 
DAV .e2 oe CR was 40 39 43/74 01 20] 30 5 |Gray| HS Clay | Unpolluted | 2,500,000 
Oct. 4, 1909.|By buoy S. A., off Gowanus 
Ne a iene eee 40 39 43/74 01 20] 30 6 |Gray| HS |Clay, 
sand| Doubtful | 2,000,000 
Oct. 4, 1909.|By buoy S. A., off Gowanus 
Rg Pika een ee gape 40 39 43/40 39 20} 30 a a Saray — |Clay, 


i | a | | | | | | | | 


832 
833 
834 


835 
836 
837 





sand| Doubtful 





900,000 





Oct. 4, 1909.|By buoy S. A., off Gowanus 






Pierre We ie alas oe oe 40 39 43/74 01 20} 30 8 | Gray — |Clay, 
sand| Polluted | 1,000,000 
Oct. 4, 1909.|By buoy S. A., off Gowanus 
LA ACE OOS CR 40 39 43/74 01 20) 30 9 | Gray — |Clay, 
sand| Unpolluted| 500,000 
Oct. 4, 1909./By buoy S. A., off Gowanus 
EE lat Fe ae ane eee 40 39 43/74 01 20) 30 | 10 | Gray — |Clay, 
sand! Doubtful 600,000 











47—GOWANUS CANAL 


















Location of Samples Depth 
ne of Ea? eae Mah ee ee wr in feet Color | Odor 
ollection . ati- NCie Sa Ss oe 
Approximate tude tude |Water | Mud 


eS OO | — | | I | 


° , 7) oe , a” 





Bacteria 
per gram 







Opinion 













Oct. 4, 1909.|Gowanus Canal, at foot of 















Clinton street. ....-. 5... 40 39 57|74 00 25} 20 |-0 | Black] Gas Polluted | 3,000,000 
Oct. 4, 1909.|Gowanus Canal, at foot of 

@linton strectins was. 40 39 57/74 00 25) 20 1 | Black! Gas Polluted | 1,700,000 
Oct. 4, 1909.|Gowanus Canal, at foot of 





Clinton street........... 40 39 57/74 00 25) 20 Black} Gas 


—_———— | | — 


Oct. 4, 1909.|Gowanus Canal, at foot of ‘ 
Clinton street........... 40 39 57/74 00 25; 20 


bo 


Polluted 1,900,000 








3 | Black} Gas Polluted 600,000 
Oct. 4, 1909.|Gowanus Canal, at foot of 
Clinton street........... 40 39 57/74 00 25) 20 4 |Black| Gas Polluted 310,000 









Oct. 4, 1909.|Gowanus Canal, at foot of 
Clinton street........... 40 39 57/74 00 25 






20 | Polluted | 450,000 
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No. 


838 
839 
840 
841 


842 
843 


844 
845 


846 
847 
848 
849 


850 
851 


852 


853 


854 
855 
856 
857 


__— 


858 


859 


860 


861 





Date of 
Collection 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 
Oct. 
Oct. 
Oct. 





Oct. 
Oct. 
Oct. 
Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 
Oct. 


Oct. 


Oct. 


1909. 


1909. 


1909. 


1909. 


1909. 


1909. 


1909. 


1909. 


1909. 
1909. 
1909. 
1909. 


1909. 
1909. 


1909. 


1909. 


1909. 
1909. 
1909. 
1909. 


1909. 


1909. 


1909 


1909. 
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48-—-UPPER BAY 








Location of Samples Depth 


in feet Color 





Approximate 


Upper bay, 50 feet south of 
buoy Neb4eice score 


Upper bay, 50 feet south of 
biay N-T4e sie oes 


Upper bay, 50 feet south of 
buoy N 143.3600 k se ees 


Upper bay, 50 feet south of 
boy IN T4 on coches 


Upper bay, 50 feet south of 
buoy Nil4iy ce ivecas 
Upper bay, in Red Hook 
channel, 30 feet off Pier 46 


Upper bay, in Red Hook 
channel, 30 feet off Pier 46 
Upper bay, in Red Hook 
channel, 30 feet off Pier 46 


Upper bay, in Red Hook 
channel, 30 feet off Pier 46 
Upper bay, in Red Hook 
channel, 30 feet off Pier 46 
Upper bay, in Red Hook 
channel, 30 feet off Pier 46 
Upper bay, in Red Hook 
channel, 30 feet off Pier 46 


Upper bay, in Red Hook 
channel, 30 feet off Pier 46 
Upper bay, in Red Hook 
channel, 30 feet off Pier 46 


Upper bay, in Red Hook 





Upper bay, 30 feet east of 
bell buoy No. 12%....... 


Upper bay, 30 feet east of 
bell buoy No. 12%4....... 
Upper bay, 30 feet east of 
bell buoy No. 124%....... 
Upper bay, 30 feet east of 
bell buoy No. 12%....... 
Upper bay, 30 feet east of 
bell buoy No. 124....... 





Upper bay, 30 feet east of 
bell buoy No. 12%....... 


Upper bay, 30 feet east of 
bell buoy No. 124%....... 


.|Upper bay, 30 feet east of 
bell buoy No. 124%....... 


Upper bay, 30 feet east of 
bell buoy No. 12%....... 


Lati- | Longi- 
ade ‘ade Water | Mud 


° / 7) o , Mu 


40 40 33/74 02 10} 20 0 | Black 
40 40 33/74 02 10) 20 1 | Black 
40 40 33/74 02 10} 20 2 | Black 


40 40 33/74 02 10} 20 3 | Gray 








channel, 30 feet off Pier sae 40 20\74 01 10) 30 


40 40 33/74 02 10; 20 4 | Gray 
40 40 20/74 01 10} 30 0 | Black 


40 40 20/74 01 10} 30 1 | Black 






















40 40 20/74 01 10} 30 8 | Black 








Black 
40 38 22/74 03 13} 25 Black 
40 38 22/74 03 13} 25 Black 
40 38 22/74 03 13} 25 Black 
40 38 22/74 03 18} 25 Black 
40 38 22/74 03 13] 25 Black 
40 38 22/74 03 13] 25 Gray 
40 38 22/74 03 13 Gray 
40 38 22/74 03 Gray 
40 38 22/74 03 Gray 


HS 


HS 


HS 
HS 
HS 
HS 


40 40 20,74 01 10} 30 2 | Black 
40 40 20/74 01 10} 30 3 Black 
40 40 20;74 01 10} 30 4 |,Black 
40 40 20/74 01 10} 30 5 | Black 
40 40 20/74 01 10} 30 6 | Black 
40 40 20/74 01 10} 30 7 | Black 


HS 
HS 


HS 


HS 


HS 
HS 
HS 
HS 





HS 
HS 
HS 


HS 


Mud 
Mud 


Mud 


Mud 
Mud 
Mud 


Mud 






Mud, 
sand 


Mud, © 
sand. 


Mud, 
sand 


Mud, 
sand 











Opinion 


Polluted 
Polluted 


Polluted 
Unpolluted 


Unpolluted 
Polluted 


Polluted 
Polluted 


Polluted 
Polluted 
Polluted 
Polluted 


Polluted 


Polluted 


Polluted 
Polluted 


Polluted 
Unpolluted 
Unpolluted 
Unpolluted 
Unpolluted 
Unpolluted 


Unpolluted 


Unpolluted 






Bacteria 
per gram 


500,000 
330,000 


200,000 
320,000 


250,000 
1,500,000 


410,000 
330,000 


440,000 
1,000,000 
2,000,000 

300,000 


500,000 
700,000 


250,000 
450,000 


1,200,000 
200,000 
300,000 
400,000 
600,000 
200,000 


260,000 


210,000 





No. 


| | | | | | 


862 


863 


864 


865 


866 


867 


868 


869 


ee See | | | | | | EES 


1909. 


870 


871 


873 


.|Upper bay, midway between 


.|Upper bay, midway between 


Date of 
Collection 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


872 |Oct. 


1909. 


1909. 


1909. 


1909. 


1909. 


1909. 


1909. 


1909. 


1909. 


1909. 
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TABLE XIV—Continued 
48—UPPER BAY—Continued 


Location of Samples Depth 
in feet Color 
Approximate rans oe 


° , 7\ 0 , a” 


Upper bay, 20 feet south of 
end of new ferry dock, 
Bammeton 6.1 5, oees xa 40 37 37/\74 04 09 
Upper bay, 20 feet south of 
end of new ferry dock, 
Stapleton, S.1I./.....5.-- 40 37 37\74 04 09 
Upper bay, 20 feet south of 
end of new ferry dock, 
Stapleton, 8.1... 0.00. 40 37 37|74 04 09 
Upper bay, 20 feet south of 
end of new ferry dock, 
Btapleton (Se 2ii. 2.265% 40 37 37/74 04 09 


Black 


Black 





Black 


Black 


Upper bay, 20 feet south of 

end of new ferry dock, 

Stapleton, 8. I........... 40 37 37/74 04 09 Gray 
Upper bay, 20 feet south of 

end of new ferry dock, 

Stapleton, 8. 1.5.5) cs. 40 37 37/74 04 09 Gray 
Upper bay, 20 feet south of 

end of new ferry dock, 

Stapleton, 8. I... 5... .t<.. 40 37 37\74 04 09 Gray 
Upper bay, 20 feet south of 

end of new ferry dock, 


Stapleton; 8. Tics scs: 40 37 37\74 04 09 Gray 


Upper bay, 20 feet south of 

end of new ferry dock, 

DtApIetOn, 9. Loses sess) 40 37 37/74 04 09 Gray 
Upper bay, midway between 

Robbins Reef light and 

rl Feat oii es: 40 38 54/74 03 06 
Upper bay, midway between 

Robbins Reef light and 

EIWLICAG eye. oboe won 40 38 54/74 03 06 
Upper bay, midway between 

Robbins Reef light and 

Wave Shea iarere sikbitue ex, « 40 38 54/74 03 06 


Black 


Black 





Robbins Reef light and 
WWE LICAG Ot sas bs--5: 2 ope 40 38 54/74 03 06) 32 3 | Gray 


.|Upper bay, midway between 


Robbins Reef light and 
Owl Head ai certs poets 40 38 54/74 03 06} 32 4 | Gray 


.|Upper bay, midway between 


Robbins Reef light and 
Cher Bead so ities 2 40 38 54/74 03 06} 32 5 | Gray 


.|Upper bay, midway between 


Robbins Reef light and 
Owl Headers acces. 40 38 54/74 03 06} 32 6 | Gray 


Robbins Reef light and 
Owl Heads ee ee. 40 38 54/74 03 06) 32 7 | Gray 


.|Upper bay, midway between 


Robbins Reef light and 
Ove Head t esi ccsiaen ee 40 38 54/74 03 06) 32 8 | Gray 


.|{Upper bay, midway between 


Robbins Reef light and 
Owl Headless soa 40 38 54/74 03 06} 32 9 | Gray 


.|Upper bay, midway between 


Robbins Reef light and 
Owl Head ease cana 40 38 54'74 03 06) 32 10 | Gra 





Odor 


Hs 
HS 
HS 


HS 


HS 


HS 


HS 


HS 


HS 


HS 


HS 





Consist- 
ency 


Opinion 


Mud Polluted 


Mud Doubtful 


Mud Doubtful 





Mud Doubtful 


1909. 


Clay, 
sand| Doubtful 





Clay, 
sand; Unpolluted 


Clay, 
sand} Unpolluted 


Clay, 
sand Unpolluted 


Clay, 
sand} Unpolluted 


Mud Doubtful 
Mud | Unpolluted 


Clay | Unpolluted 


Clay | Unpolluted 
Clay | Unpolluted 
Clay | Unpolluted 


Clay | Unpolluted 


Clay | Unpolluted 
Clay | Unpolluted 
Clay | Unpolluted 


Clay | Unpolluted 


209 


Bacteria 
per gram 


400,000 


150,000 


250,000 


380,000 


110,000 


800,000 


200,000 


130,000 


210,000 


300,000 


130,000 


220,000 


300,000 


250,000 


170,000 


190,000 
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TABLE XIV—Continued 
49—KILL VAN KULL 
: Depth 
f 1 “4 i - ee 
N Date of ieceton ops in feet Color | Odor pee Opinion 
°! Collection oo y 
Approximate Latitude |Longitude| Water} Mud 
° ‘ a °o , “ 
882 |Oct. 8, 1909.|Kill van Kull, 50 feet off dock at 
ferry, Port Richmond, 8. I...... 40 38 30 |74 07 53 | 20 0 |Black| HS Mud Polluted 
883 |Oct. 8, 1909.|Kill van Kull, 50 feet off dock at 
ferry, Port Richmond, S. I...... 40 38 30 |74 07 53 | 20 1 | Black} HS Mud Polluted 
884 |Oct. 8, 1909.|Kill van Kull, 50 feet off dock at 
ferry, Port Richmond, S. I...... 40 38 30 |74 07 53 | 20 2 |Black| HS Mud Polluted 
885 |Oct. 8, 1909 |Kill van Kull, 50 feet off dock at 
ferry, Port Richmond, 8. I...... 40 38 30 |74 07 53 | 20 3 |Black| HS Mud Polluted 
886 |Oct. 8, 1909 |Kill van Kull, 50 feet off dock at 
ferry, Port Richmond, 8. I...... 40 38 30 |74 07 53} 20 4 |Black| HS Mud Polluted 
887 |Oct. 8, 1909.|Kill van Kull, 50 feet off dock at 
ferry, Port Richmond, 8. I...... 40 38 30 |74 07 53] 20 5 |Black| HS Mud Polluted 
888 |Oct. 8, 1909.|Kill van Kull, 50 feet off dock at 
ferry, Port Richmond, 8. I...... 40 38 30 |74 07 53 | 20 6 | Black} HS Mud Polluted 
889 |Oct. 8, 1909.|/Kill van Kull, 50 feet off dock at 
ferry, Port Richmond, 8. I...... 40 38 30 |74 07 53 | 20 7 |Black| HS Mud Polluted 
890 \Oct. 8, 1909.|Kill van Kull, 50 feet off dock at 
ferry, Port Richmond, §. I...... 40 38 30 |74 07 53} 20 8 |Black| HS Mud Polluted 
891 |Oct. 8, 1909.|Kill van Kull, 50 feet off dock at 
ferry, Port Richmond, 8. I...... 40 38 30 |74 07 53 20 Black} H.S Mud Polluted 
892 |Oct. 8, 1909.|Kill van Kull, 50 feet off dock at 
ferry, Port Richmond, 8. I...... 40 38 30 |74 07 53 | 20 | 10 | Black} HS Mud Polluted 
893 |Oct. 8, 1909.|Kill van Kull, 50 feet off dock at 
ferry, Port Richmond, 8. I...... 40 38 30 |74 07 53} 20 | 11 | Black} HS Mud Polluted 
50—UPPER BAY 
SSS eee 
Location of Samples Depth : ; 
Date of in feet Consist- . Bacteria 
No.| Gol eation Color | Odor ency Opinion per gram 
. Lati- | Longi- 
Approximate fade fade Water | Mud 
ee ° , ar ° , “Mr oi et he Ve. a on 
894 |Oct. 11, 1909|Upper bay, 50 feet east ot red 
buoy off Ellis Island ..... 40 41 50/74 02 07| 35 0 |Black} H.S Polluted 800,000 
895 |Oct. 11, 1909|Upper bay, 50 feet east of red nae 
buoy off Ellis Island ..... 40 41 50\74 02 07] 35 1 |Black} HS Polluted 700,000 
896 |Oct. 11, 1909|Upper bay, 50 feet east of red 
buoy off Ellis Island ..... 40 41 50/74 02 07} 35 Black} HS Polluted 700,000 
897 |Oct. 11, 1909/Upper bay, 50 feet east of red 
buoy off Ellis Island ..... 40 41 50\74 02 07; 35 Black} HS Polluted | 3,000,000 
898 |Oct. 11, 1909|Upper bay, 50 feet east of red 
buoy off Ellis Island ..... 40 41 50)74 02 07; 35 4 |Black| H,S Polluted 
899 |Oct. 11, 1909) Upper bay, 50 feet east of red 
buoy off Ellis Island ..... 40 41 50/74 02 07} 35 5 | Black] HS Unpolluted | 3,000,000 
900 |Oct. 11, 1909) Upper bay, 50 feet east of red 
buoy off Ellis Island ..... 40 41 50)74 02 07| 35 6 |Black} HS Unpolluted | 450,000 
901 |Oct. 11, 1909|Upper bay, 50 feet east of red 
buoy off Ellis Island ..... 40 41 50/74 02 07; 35 7 |Biack, 
gray| H.S |Mud, 
clay | Unpolluted | 530,000 
902 |Oct. 11, 1909|Upper bay, 50 feet east of red 
buoy off Ellis Island ..... 40 41 50/74 02 07) 35 8 |Black, 
gray| HS 
903 |Oct. 11, 1909| Upper bay, 4% mile west of 
Robbins Reef ...........|40 39 24/74 04 14] 15 0 | Black |Oil, HS} Mud | Polluted | 3,000,000 


a a a 
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TABLE XIV—Continued 
50—UPPER BAY—Continued 


Location of Samples Depth , 
Date of in feet Consist- +s Bacteria 
No. Gallartion i 3a Color} Odor eney Opinion Beh eran 
: ati- N= seas ee | ee 
Approximate tude | tude |Water| Mud 


a | | | 





904 |Oct. 11, 1909'Upper bay, 14 mile west of 
Robbins Reef 2... 2... 40 39 24/74 04 14) 15 1 | Black] HS |Mud, 


sand! Unpolluted | 1,500,000 
905 |Oct. 11, 1909/Upper bay, 44 mile west of 
Robbins Reef........... 40 39 24\74 04 14, 15 2 |Brown|Marshy| Sand | Unpolluted | 1,600,000 
906 !Oct. 11, 1909) Upper bay, ¥ mile west of 
Robbins Reef ........... 40 39 24/74 04 14 15 3 |Brown|Marshy| Sand | Unpolluted — 


51—KILL VAN KULL 














Locati f Depth 
No Date of SEO TS Te in feet Colon | Odor Consist- Bacteria 
‘|! Collection ; ' ency per gram 
Approximate ae ae Water | Mud 


° , | 0 , ” 


907 /Oct. 11, 1909/Kill van Kull, opposite Liv- 











ingston St., "8. TL. 40 38 44/74 06 40) 35 0 | Black | Sewage Polluted 500,000 
908 |Oct. 11, 1909/Kill van Kull, opposite Liv- 
ingston St., "s.1 ....|40 38 44/74 06 40) 35 1 | Black |Kero- 
sene Polluted 900,000 
909 |Oct. 11, 1909/Kill van Kull, Ore Liv- 
ingston St., ‘SL: .|40 38 44/74 06 40) 35 2 | Black |Kero- 
sene Polluted 900,000 
910 |Oct. il, 1909|Kill van Kull, opposite Liv- 
ingston St., (04 CR De 40 38 44/74 06 40) 35 3 | Black |Kero- 
sene Polluted | 1,800,000 
911 |Oct. 11, 1909|Kill van Kull, opposite Liv- 
Ingston St., S125. ...8: 40 38 44/74 06 40) 35 4 | Black |Kero- 
sene Unpolluted | 170,000 
912 |Oct. 11, 1909|/Kill van Kull, opposite Liv- 
ingston St., gOS i 40 38 44/74 06 40) 35 5 | Gray| HS Unpolluted | 320,000 
913 |Oct. 11, 1909/Kill van Kull, opposite Liv- 
ingston street, S.I......./40 38 44/74 06 40) 35 6 | Gray| HS Unpolluted | 480,000 
914 |Oct. 11, 1909/Kill van Kull, opposite Liv- 
ingston street, S.I....... 40 38 44/74 06 40) 35 7 | Gray| HS Unpolluted | 180,000 
915 |Oct. 11, 1909/Kill van Kull, opposite Liv- 
ingston street, S.I....... 40 38 44\74 06 40) 35 8 | Gray| HS Unpolluted — 
52—ARTHUR KILL 
Date of Location of Samples Depth Consist- ae Bacteria 
oy, face ll RAS aerate oS cs aca ees Color | Odor | “ney Opinion per gram 
Approximate Latitude |Longitude} (feet) 


—_—o— | ————  — — — | |«s | eS OO 


° , ut ° ‘ au 


- 916 |Oct. 14, 1909|Arthur Kill, 200 feet east of 
drawbridge at Elizabethport/40 38 20 |74 11 35 | — | Gray | Sewage} Clay Doubtful 320,000 








212 RESULTS OF 
Location of Samples 
No Date of 
‘| Collection Jan : 
; Lati- | Longi- 
Approximate tide tude 
to} , 47) 0 , ut 
917 |Oct. 14, 1909|Newark bay, 50 feet off 
Singer pier, Elizabethport.|/40 39 10/74 10 11 
918 |Oct. 14, 1909/Newark bay, 50 feet off 
Singer pier, Elizabethport.|40 39 10/74 10 11 
919 |Oct. 14, 1909|Newark bay, 50 feet off 
Singer pier, Elizabethport./40 39 10/74 10 11 
920 |Oct. 14, 1909|Newark bay, 50 feet off 
Singer pier, Elizabethport./40 39 10)74 10 11 
921 |Oct. 14, 1909)/Newark bay, 50 feet off 
Singer pier, Elizabethport.|/40 39 10/74 10 11 
922 |Oct. 14, 1909|Newark bay, 50 feet off 
Singer pier, Elizabethport.|40 39 10/74 10 11 
923: |Oct. 14, 1909|Newark bay, 50 feet off 
Singer pier, Elizabethport./40 39 10/74 10 11 
924 |Oct. 14, 1909|Newark bay, 50 feet off 
Singer pier, Elizabethport./40 39 10/74 10 11 
925 |Oct. 14, 1909|Newark bay, 50 feet off 
Singer pier, Elizabethport./40 39 10/74 10 11 
926 |Oct. 14, 1909|Newark bay, 50 feet off 
Singer pier, Elizabethport./40 39 10/74 10 11 
927 |Oct. 14, 1909|Newark bay, 50 feet off 
Singer pier, Elizabethport.|40 39 10/74 10 11 
928 |Oct. 14, 1909|Newark bay, 50 feet off 
Singer pier, Elizabethport./40 39 10/74 10 11 
929 |Oct. 14, 1909|Newark bay, midway be- 
tween Shooter’s Island and 
Corner Stake light....... 40 38 49/74 10 11 
930 jOct. 14, 1909|Newark bay, midway be- 
tween Shooter’s Island and 
Corner Stake light....... 40 38 49/74 10 11 
931 |Oct. 14, 1909|Newark bay, midway be- 
tween Shooter’s Island and 
Corner Stake light....... 40 38 49/74 10 11 
932 |Oct. 14, 1909|Newark bay, midway be- 
tween Shooter’s Island and}, 
Corner Stake light....... 40 38 49/74 10 11 
933 |Oct. 14, 1909|Newark bay, midway be- 
tween Shooter’s Island and 
Corner Stake light....... 40 88 49/74 10 11 
934 |Oct. 14, 1909|Newark bay, midway be- 
tween Shooter’s Island and 
Corner Stake light....... 40 38 49/74 10 11 
935 |Oct. 14, 1909|Newark bay, midway be- 
tween Shooter’s Island and 
Corner Stake light....... 40 38 49/74 10 11 
936 |Oct. 14, 1909/Newark bay, midway be- 
tween Shooter’s Island and 
Corner Stake light....... 40 38 49/74 10 11 
937 |Oct. 15, 1909|Newark bay, 300 feet south 
of C. R.R. of N. J. bridge./40 39 13/74 08 45 
938 |Oct. 15, 1909|Newark bay, 300 feet south 
of C. R.R. of N. J. bridge./40 39 13/74 08 45 
939 |Oct. 15, 1909/Newark bay, 300 feet south 
of C. R.R. of N. J. bridge.|40 39 13/74 08 45 
940 |Oct. 15, 1909|Newark bay, 300 feet south 3 
of C. R.R. of N. J. bridge./40 39 13/74 08 45 
941 |Oct. 15, 1909/ Newark bay, 300 feet south 
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TABLE XIV—Continued 
568—NEWARK BAY 




















of C. R.R. of N. J. bridge.|40 39 13/74 08 45 


Depth 








in feet | Color} Odor 
Water | Mud 
12 O | Black} HS 
12 1 |Black} HS 
12 2 |Black| HS 
12 3 |Black| HS 
1103 4 |Black} HS 
12 5 | Black} HS 
12 6 |Black| HS 
12 7 |Black| HS 
12 8 | Black} HS 
12 9 | Black}. HS 
12 10 | Black| HS 
12 11 | Black| HS 
18 | O | Black (Oily, 
A, 
18 1 |Black| HS 
18 2 | Black} HS 
18 3 |Black| HS 
18 4 |Black| HS 
18 5 |Black| H.S 
18 6 | Black} HS 
18 7 |Black| HS 
12 0 | Black | Sewage 
12 1 |Black| HS 
12 2 |Black| HS 
12 3 | Gray| HS 
12 4 |Gray| HS 


Consist- 
ency 


Mud 
Mud 
Mud 


Mud 


Mud 


Mud 


Mud 


Mud 


Mud 
Mud 
Mud 
Mud 


Mud 
Mud 
Mud 


Clay 
Clay 








as Bacteria 
Opinion _ per gram 
Polluted 680,000 
Polluted 170,000 
Polluted 340,000 
Polluted 140,000 
Polluted — 
Polluted 480,000 
Polluted 160,000 
Polluted 240,000 
Polluted 140,000 
Polluted | 230,000 
Polluted 300,000 
Polluted 120,000 
Polluted — 
Polluted | 2,000,000 
Polluted | 1,800,000 
Polluted | 3,000,000 
Polluted | 1,600,000 
Polluted | 1,700,000 
Polluted 900,000 
Polluted | 2,100,000 
| Polluted 880,000 
Polluted | 1,100,000 
Polluted | 1,400,000 
Unpolluted | 200,000 
‘Unpolluted| 700,000 
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5838—NEWARK BAY—Continued 


213 




















ae Location of Samples een Chee 
in feet Nsist~ ae 
No. Collection i : Lati- | Longi- Color | Odor ency Opinion 
PProxIMate tude tude |Water| Mud 
942 jOct. 15, 1909|Newark bay, midway be- 
tween red bell buoy and 
etiris wipe Ge Deke Nao spore mene ee 40 40 07/74 07 53} 8 0 | Gray |Marshy| Clay Doubtful 
ct. ewar ay, midway be- 
d tween red bell buoy and 
Centreville shore......... 40 40 07/74 07 53) +8 1 | Gray |Marshy| Clay | Unpolluted 
944 |Oct. 15, 1909|Newark bay, midway be- 
tween red bell buoy and 
Centreville shore......... 40 40 07/74 07 53) 8 2 | Gray |Marshy| Clay Doubtful 
945 |Oct. 15, 1909|Newark bay, midway be- 
tween red bell buoy and 
Centreville shore......... 40 40 07/74 07 53) 8 3 | Gray |Marshy| Clay | Unpolluted 
946 |Oct. 15, 1909|Newark bay, 200 feet east of 
black buoy C 8.. .|40 41 21/74 07 38) 12 0 |Black|} HS Sand Polluted 
947 |Oct. 15, 1909| Newark bay, 200 feet east of 
black buoy C 3.......... 40 41 21/74 07 38] 12 1 | Black |Marshy/Sand, Fine tae 
mu ollute 
948 |Oct. 15, 1909|Newark bay, 200 feet east of 
black buoy C3......... 40 41 21/74 07 38} 12 Gray |Marshy| Clay | Unpolluted 
949 |Oct. 15, 1909|Newark bay, 200 feet east of 
black buoy C 8.......... 40 41 21174 07 38} 12 3 | Gray |Marshy| Clay | Unpolluted 
950 |Oct. 15, 1909|Newark bay, 200 feet east of 
black buoy Oe Fe 40 41 21/74 07 38) 12 4 | Gray |Marshy| Clay | Unpolluted 
951 |Oct. 15, 1909|Newark bay, 200 feet east of 
black buoy Oleh Ran oa 40 41 21/74 07 38) 12 5 | Gray |Marshy| Clay | Unpolluted 
952 |Oct. 15, 1909|Newark bay, 200 feet east of 
black buoy CBs: .|40 41 21/74 07 38) 12 6 | Gray |Marshy| Clay | Unpolluted 
953 |Oct. 15, 1909|Newark bay, 200 feet east of 
black buoy CONST nie eae eee 40 41 21/74 07 38, 12 7 | Gray |Marshy| Clay | Unpolluted 
954 Oct. 15, 1909|Newark bay, 200 feet east of 
blacksbuoyeCise. ) = as - 0 41 21|74 07 38} 12 8 | Gray |Marshy| Clay | Unpolluted 
955 |Oct. 15, 1909|Newark bay, 200 feet east of 
black buoy C 3.......... 0 41 21|74 07 38} 12 9 | Gray |Marshy| Clay | Unpolluted 
956 Oct. 15, 1909|/Newark bay, 200 feet east of 
black buoy C 3.......... 0 41 21/74 07 38) 12 | 10 | Gray |Marshy|. Clay | Unpolluted 
957 |Oct. 15, 1909|Newark bay, 100 ee west of 
red and black buoy N, 
above L. V. R.R. bridge..|40 42 25|74 07 11] 16 0 | Black| HS Mud Polluted 
958 |Oct. 15, 1909|Newark bay, 100 feet west of 
red and black buoy N..../40 42 25/74 07 11) 16 1 | Black} HS Mud Polluted 
959 |Oct. 15, 1909|Newark bay, 100 feet west of 
red and black buoy N..../40 42 25/74 07 11) 16 2 | Black} HS Mud Polluted 
960 |Oct. 15, 1909|Newark bay, 100 feet west of 
red and black buoy N..../40 42 25)74 07 11) 16 3 | Black] HS Mud Polluted 
961 |Oct. 15, 1909 us bay, 100 feet west of 
red and black buoy N....|40 42 25/74 07 11) 16 4 |Black| HS Mud Polluted 
962 |Oct. 15, 1909| Newark bay, 100 feet west of 
red and black buoy N....|40 42 25/74 07 11} 16 5 |jBlack| HS -| Mud Polluted 
54—KILL VAN KULL 
: Depth ; 
sa Date of Location of Samples in feet Catarina Cael 
‘| Collection mare 
Approximate Latitude |Longitude|Water |Mud 
° , a ° , ” 
962 Oct. 16, 1909|Kill van Kull, pier head line off 
| Bodimevcereekty.(aseden sok cate 40 38 28 |74 07 39 | 12 0 | Black| Sewage} Mud 
964 Oct. 16, 1909|Kill van Kull, pier head line off 
| Bodine ereek.cc. och! vcrta ss 40 38 28 |74 07 39 | 12 1 |Black| HS Mud 











Bacteria 
per gram 


750,000 
300,000 
300,000 
470,000 
1,200,000 


900,000 
750,000 
300,000 


480,000 
800,000 


420,000 


560,000 
420,000 


Opinion 


Polluted 
Polluted 
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TABLE XIV—Continued 
64—KILL VAN KULL—Continued 


. Depth 
Date of Location of Samples a Conse us 
Noe Collation) ee Color | Odor one Opinion 
Approximate Latitude | Longitude/Water | Mud 





° 4 ut ° , au 


965 |Oct. 16, 1909/Kill van Kull, pier head line off 


Bodine creel yee eee 40 38 28 |74 07 39 12 2 |Black| HS Mud Polluted 
966 |Oct. 16, 1909/Kill van Kull, pier head line off 

Bodinercreek unset ices 40 38 28 |74 07 39 12 3 |Black} HS Mud Polluted 
967 |Oct. 16, 1909/Kill van Kull, pier head line off 

Bodime-creek?ic2 oe ae 40 38 28 |74 07 39 12 Black} HS Mud Polluted 
968 |Oct. 16, 1909|Kill van Kull, pier head line off 

Bodine:creek=seee ee eee 40 38 28 |74 07 39 12 Black} H.S Mud Polluted 


4 
5 
969 Oct. 16, 1909/Kill van Kull, pier head line off 
Bodinescreek 2.2 eee 40 38 28 |74 07 39} 12 6 | Black] HS Mud Polluted 
970 |Oct. 16, 1909|Kill van Kull, pier head line off 
iT 


‘Bodinexcreek. era ener re 40 38 28 |74 07 39 12 Black} HS Mud Polluted 
971 |Oct. 16, 1909|Kill van Kull, pier head line off 

Bodineereekencn ence ee 40 38 28 |74 07 39 12 8 | Black} HS Mud 
972 |Oct. 16, 1909/Kill van Kull, pier head line off 

Bodine:creeks. ee eae 40 38 28 |74 07 39 12 9 | Black} HS Mud 











55—UPPER BAY 


: Depth : 
No.| Dateof, seeder eas in feet | Gotor| Odor | C28 | Opinion 
Approximate Latitude |Longitude/Water | Mud 
oem rms (ee ge ir ae ° é wt ‘oun an 
973 |Oct. 18, 1909|Upper bay, 400 feet south of Port 














Liberty ‘coal dock*in7 pon. ase 40 42 10 |74 02 15 | 10 0 | Black] SewageMud, clay| Polluted 
974 |Oct. 18, 1909|Upper bay, 400 feet south of Port 

Liberty coal dockir in. s.05. 2. s 40 42 10 |74 02 15] 10 1 | Black | Sewage) Mud Polluted 
975 |Oct. 18, 1909|Upper bay, 400 feet south of Port 

Liberty coal dock.............. 40 42 10 |74 02 15 | 10 2 | Black} Sewage) Mud Polluted 
976 |Oct. 18, 1909|Upper bay, 400 feet south of Port 

Liberty coal dock.............. 40 42 10 |74 02 15 | 10 3 | Gray |Marshy; Clay Polluted 
977 |Oct. 18, 1909|Upper bay, 400 feet south of Port 

Liberty coalidock: 0% 2. ae 40 42 10 |74 02 15] 10 4 | Gray |Marshy| Clay Doubtful 
978 |Oct. 18, 1909|Upper bay, 400 feet south of Port 

Liberty, coal dock en.) s. ae 40 42 10 |74 02 15] 10 5 | Gray |Marshy| Clay Doubtful 
979 |Oct. 18, 1909)/Upper bay, 400 feet south of Port 

Liberty coal dock 2... vemae +2 40 42 10 |74 02 15 | 10 6 | Gray |Marshy| Clay | Unpolluted 
980 |Oct. 18, 1909|Upper bay, 400 feet south of Port 

Liberty coal. dock. 22. eae 40 42 10 |74 02 15 | 10 7 | Gray |Marshy,; Clay | Unpolluted 
981 |Oct. 18, 1909|Upper bay, 400 feet south of Port 

Liberty coal dock.............. 40 42 10 |74 02 15; 10 8 | Gray |Marshy; Clay | Unpolluted 
982 |Oct. 18, 1909|Upper bay, 400 feet south of Port 

Liberty coal dock.. .|40 42 10 |74 02 15 | 10 9 | Gray |Marshy, Clay | Unpolluted 








56—HUDSON RIVER 









Sytce Location of Samples Depth 
No Collection ————| infeet | Color| Odor 
Approximate Lati- | Longi- 
tude tude Water | Mud 


SS | | | | | A | | 


° , 7) o , ut 





983 |Oct. 18, 1909|Hudson river, end of 


pier, 
10th street, "Hoboken. . be 44 54/74 01 24) 20 0 | Black | Sewage} Mud Polluted | 1,200,000 
984 |Oct. 18, 1909|Hudson river, end of 


pie 
10th street, Hoboken. "40 44 54|74 01 24) 20 1 |Black| HS Mud Polluted | 1,800,000 


I 


EXAMINATION OF BORINGS 


TABLE XIV—Continued 


56—HUDSON RIVER—Continued 


Location of Sampl 
No,| Date of cation of Samples 


Collection 
Approximate Lati- 
tude 


°o 7 ” 


985 |Oct. 18, 1909/Hudson river, end of pier, 


co 
3 
rol 
S 
_ 
& 


1909|Hudson river, end of pier, 








10th street, Hoboken.....|40 44 54 


Longi- 


74 


tude 


01 24 


10th street, Hoboken.....|40 44 54/74 01 24 


co 
(ve) 
N 
S) 
ic} 
a 
— 
oo 


1909|Hudson river, end of pier, 


10th street, Hoboken.....|40 44 54/74 01 24 


988 Oct. 18, 1909|Hudson river, end of pier 


10th street, Hoboken...../40 44 54/74 01 24 


a eg eee | me | | | ee | ep | en | 


989 jOct. 18, 1909 Hudson river, end of pier 


pier, 
10th street, Hoboken... ../40 44 54/74 01 24 


990 |Oct. 18, 1909)/Hudson river, end of pier 


10th street, Hoboken.....|40 44 54/74 01 24 


991 |Oct. 18, 1909|Hudson river, end of pier 


10th street, Hoboken... ..|40 44 54/74 01 24 


992 /Oct. 18, 1909|Hudson river, end of pier 


10th street, Hoboken...../40 44 54/74 01 24 


co 
i) 
(JC) 
oO 
ic] 
cot 
—_ 
Roe) 


1909|Hudson river, end of pier 


10th street, Hoboken.....|40 44 54/74 01 24 


57—NEWARK BAY 


N Date of Location of Samples 


Collection 


9 


Approximate Lati- 
tude 


am | a | | | A | | | A | 


° / uv 


994\Oct. 21, 1909|Newark bay, 100 feet south 


Longi- 


° 


tude 


4 ” 


of C. R.R. of N. J. bridge.|40 39 15/74 08 22 


995|Oct. 21, 1909|Newark bay, 100 feet south 


of C. R.R. of N. J. bridge.|40 39 15)74 08 22 


996|Oct. 21, 1909|Newark bay, 1000 feet south 


of C. R.R. of N. J. bridge.|40 39 05/74 08 36 


997\Oct. 21, 1909|/Newark bay, 1000 feet south 


of C. R.R. of N. J. bridge.|40 39 05/74 08 36 


—— | | SSS | | | 


998/Oct. 21, 1909|Newark bay, 400 feet south 
of C. R.R. of N. J. bridge, 


2000 feet from Elizabeth- 


~ 


DOLU-BNOLE.. choice sherry tere es 40 39 13/74 09 45 


999|Oct. 21, 1909|Newark bay, 400 feet south 
of C. R.R. of N. J. bridge, 
2000 feet from Elizabeth- 


POPU SHOreg. oes Fue. 40 39 13/74 09 45 


1000/Oct. 21, 1909|/Newark bay, 400 feet south 
of C. R.R. of N. J. bridge, 
2000 feet from Elizabeth- 


POLS SHOT ookk<s mails 40 39 13/74 09 45 


a Eee | | | | 


1001/Oct. 21, 1909| Newark bay, 400 feet south 
of C. R.R. of N. J. bridge, 
2000 feet from Elizabeth- 


PVOrt BROPE Roa. Saas ws 40 39 13/74 09 45 


1002/Oct. 21, 1909|Newark bay, 400 feet south 
of C. R.R. of N. J. bridge, 


2000 feet from Elizabeth- 


~~ 


40 39 13/74 09 45 





Depth 
in feet 
Water | Mud 
20 2 
20 3 
20 4, 
20 a 
20 6 
20 re 
20 8 
20 9 
20 10 
Depth 
in feet 
Water | Mud 
15 0 
15 1 
8 0 
8 1 
12 0 
12 1 
ib 2 
12 3 


Color 


Color 


Black 


Black 


Black 


Black 


Black 


Black 


Black 


Gray 




























215 
Consist- os Bacteria 
Odor ency Opinion per gram 
HS Polluted | 2,000,000 
HS Polluted {| 1,800,000 
HS Polluted | 2,000,000 
HS Polluted | 2,400,000 
HS Mud Polluted | 2,000,000 
HS Mud Polluted | 1,800,000 
HS Mud Polluted | 1,000,000 
HS Mud Polluted | 1,200,000 
HS Mud Polluted | 1,600,000 
Consist- <i te Bacteria 
Odor ency Opinion per gram 
Hs 
Polluted | 2,400,000 
HS 
Polluted | 2,000,000 
HS 
Polluted | 1,800,000 
HS 
Polluted | 1,200,000 
HS Polluted | 2,000,000 
HS Polluted | 1,800,000 
HS |Mud, 
Polluted 800,000 
HS Clay | Unpolluted| 250,000 
Unpolluted | 130,000 
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TABLE XIV—Continued 
57—NEWARK BAY—Continued 

















Location of Samples Depth : ; 
Date of in feet 1 Consist- + Bacteria 
No Collection A aah aay Ree pee Color | Odor ency Opinion per gram 
pproximate ati- ngi- 
rida tndé Water | Mud 


a | | | | | | | 


1003/Oct. 21, 1909/Newark bay, 400 feet south 

of C. R.R. of N. J. bridge, 

2000 feet from Elizabeth- 

port shores. cai ee 40 39 13/74 09 45) 12 5 | Gray | None | Clay | Unpolluted| 120,000 
1909|Newark bay, 400 feet south 

of C. R.R. of N. J. bridge, 

2000 feet from Elizabeth- 

port:shore.4) aia esa 40 39 13/74 09 45) 12 6 | Gray | None |Sand, 

clay| Unpolluted~ 40,000 


1004/Oct. 21 


- 


1005/Oct. 21, 1909|Newark bay, 400 feet south 
of C. R.R. of N. J. bridge, 
1000 feet off Elizabeth- 
port shore... (o.chiea ss ee 40 39 14/74 09 58, 9 0 |Black} HS Mud Polluted | 1,200,000 
1006/Oct. 21, 1909|Newark bay, 400 feet south 
of C. R.R. of N. J. bridge, 
1000 feet off Elizabeth- 
port shore,..nte ose ee 40 39 14/74 09 58} 9 1 |Black|}- HS |Mud, 
sand] Unpolluted | 800,000 


1007\Oct. 21, 1909|Newark bay, 400 feet south 
of C. R.R. of N. J. bridge, 
1000 feet off Elizabeth- 
port: shoreinade cn acta 40 39 14/74 09 58) 9 2 | Gray | HS Clay | Unpolluted | 400,000 
1008|Oct. 21, 1909|Newark bay, 400.feet south 
of C. R.R. of N. J. bridge, 
1000 feet off Elizabeth- 
port shore. 264) setae 40 39 14|74 09 58} 9 3 | Gray| HS Clay | Unpolluted | 200,000 
1009/Oct. 21, 1909|Newark bay, 400 feet south 

of C. R.R. of N. J. bridge, 

1000 feet off Elizabeth- 

port shore:.sc eee «eae 40 39 14/74 09 58) 9 4 |Gray| HS Clay | Unpolluted 160,000 
1010\Oct. 21, 1909|Newark bay, oe feet south 

of C. R.R. of N. J. bridge, 

1000 feet off Elizabeth- ; 

port shore.. EE ./40 39 14/74 09 58) 9 5 | Gray | HS Clay | Unpolluted 180,000 
1011|Oct. 21, 1909|Newark bay, 400 feet south 

of C. R.R. of N. J. bridge, 

1000 feet off Elizabeth- 

port: shore: = ree eae 40 39 14/74 09 58) 9 6 | Gray | HS Clay | Unpolluted | 600,000 
1012/Oct. 21, 1909|Newark bay, 400 feet south ; . 

of C. R.R. of N. J. bridge, 

1000 feet off Elizabeth- 

DOLUISHOLG: eee 40 39 14/74 09 58} 9 7 | Gray | HS Clay | Unpolluted | 1,700,000 
1013|Oct. 21, 1909|Newark bay, 400 feet south 

of C. R.R. of N. J. bridge, 

1000 feet off Elizabeth- 

port shore.. A .|40 39 14174 09 58! 9 8 | Gray| HS Clay | Unpolluted | 1,200,000 
1014\Oct. 21, 1909|Newark bay, 400 feet south 

of C. R.R. of N. J. bridge, 

1000 feet off Elizabeth- : 

port shore. 771.0 ese 40 39 14\74 09 58) 9 9 |Gray| HS Clay | Unpolluted | 1,800,000 
1015)Oct. 21, 1909| Newark bay, 400 feet south 

of C. R.R. of N. J. bridge, 

1000 feet off Elizabeth- 

port. shore....ve. tienes ae 40 39 14/74 09 58; 9 | 10 | Gray| HS Clay | Unpolluted | 1,800,000 
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TABLE XIV—Continued 
58—HUDSON RIVER 


a 























a ; Location of Samples es tee 2 _ 

ate o: in feet onsist- ae acteria 

No. nliestion Fie PPE, Color | Odor ency Opinion per gram 
Approximate tude tude |Water | Mud 


— | | J | TS 


1016/Oct. 22, 1909|Hudson river, north side, 

Scandinavian line pier, 

HIODOKENS 6c ine oer tus 40 45 17/74 01 22) 30 0 
1017|Oct. 22, 1909/Hudson river, north side, 

Scandinavian line pier, 

ERA ap genes ap aga ae 2 40 45 17/74 01 22} 30 1 | Black |Coal tar} Mud Polluted | 7,000,000 
1018|Oct. 22, 1909|Hudson river, north side, 


ier 

PPO: Olt. creck Ka ok 40 45 17/74 01 22} 30 2 | Black |Coaltar| Mud Polluted | 6,000,000 

1019|Oct. 22, 1909|Hudson river, north side, 
Scandinavian line pier, 
HIODOKOH be ee te os 40 45 17/74 01 22} 30 3 | Black |Coal tar, 


1020/Oct. 22, 1909|Hudson river, north side, 
Scandinavian line pier, 
PAGO dc cake oe soc 40 45 17/74 01 22} 30 4 | Black |Coal tar 
1021\Oct. 22, 1909|Hudson river, north side, 
Scandinavian line pier, 
HOOOReNC ae ee ia 40 45 17/74 01 22) 30 5 | Black |Coaltar; Mud Polluted | 1,800,000 
1022 Oct. 22, 1909/Hudson river, north side, 
Scandinavian line pier, 
PSOE eek aa, Gace he 40 45 17/74 01 22) 30 6 | Black |Coaltar,) Mud Polluted | 4,000,000 
1023|Oct. 22, 1909/Hudson river, north side, 
Scandinavian line pier, 
TAQDQET hae oe oes: aie 7s he 40 45 17\74 01 22) 30 7 |Black |Coal tar; Mud Polluted | 3,000,000 
1024/Oct. 22, 1909|Hudson river, north side, 
Scandinavian line pier, 
TIOUMGKEIRr ls na cane aha 40 45 17/74 01 22) 30 8 | Gray |Coaltar; Clay | Unpolluted | 2,000,000 
1025|Oct. 22, 1909/Hudson river, north side, 
Scandinavian line pier, 
BopOKkeHE oe ona sie.) 40 45 17/74 01 22) 30 9 | Gray |Coaltar| Clay | Unpolluted | 1,000,000 
1026/Oct. 22, 1909|Hudson river, north side, 
Scandinavian line pier, 
Hoboken................/40 45 17/74 01 22} 30 | 10 | Gray |Coaltar| Clay | Unpolluted | 1,500,000 
1909|Hudson river, north side, 
Scandinavian line pier, 
PIGUORENES A: cleats ea oa: 40 45 17/74 01 22; 30 | 11 | Gray |Coaltar; Clay | Unpolluted | 1,500,000 


Black |Coal tar) Mud Polluted | 9,000,000 


Mud Polluted | 4,000,000 








Mud Polluted | 2,000,000 











1027|Oct. 22 


~ 





59—UPPER BAY 


a ; Location of Samples Dep ~ aba 

ate o in feet onsis Hee acteria 

No. Cilidetion eased 14 On. TAN Bo ep et ieee eee Color} Odor ency Opinion per gram 
Approximate tude tude |Water| Mud 


| | FFF | | | SS | 


° , m7) 0 , a” 


1028)Oct. 23, 1909|Upper bay, Red Hook chan- 
nel, pier head line off Red 
Hooksstores, os -beree ts 40 40 43/74 01 13) 30 0 | Black} Sewage) Mud Polluted | 1,800,000 
1029|Oct. 23, 1909|/Upper bay, Red Hook chan- 
nel, pier head line off Red 
Hook storesia waco 40 40 43/74 01 13) 30 1 | Black| Sewage) Mud Polluted | 2,500,100 
1030)/Oct. 23, 1909|/Upper bay, Red Hook chan- 
nel, pier head line off Red 
e Hookistoree..) cae <3 40 40 43,74 01 13} 30 2 | Gray| None | Clay | Unpolluted| 750,000 
1031/Oct. 23, 1909|Upper bay, Red Hook chan- 
nel, pier head line off Red 
Hook atoreas 2s. e. sa 40 40 mys 01 13} 30 3 | Gray} None | Clay | Unpolluted| 500,000 





218 





RESULTS OF 











ANALYSES 


TABLE XIV—Continued 
569—UPPER BAY—Continued 












































Location of Samples Depth 4 
Date of in feet | Color| Odor ey Opinion 
No. Collection : Lati- | Longi- |———— ony, 
Approximate tude tude {Water | Mud 
° / au ° / au 
1032|Oct. 23, 1909|Upper bay, Red Hook chan- 
nel, pier head line off Red 
Hook stores. . 40 40 43/74 01 13) 30 4 | Gray | None | Clay | Unpolluted 
1033/Oct. 23, 1909) Upper bay, Red Hook chan- 
nel, pier head line off Red 
Hook: stores vac. a ee 40 40 43/74 01 13) 30 5 | Gray | None | Clay | Unpolluted 
1034/Oct. 23, 1909) Upper bay, Red Hook chan- 
nel, pier head line off Red 
Hook stores............. 40 40 43/74 01 13} 30 6 | Gray | None | Clay | Unpolluted 
1035/Oct. 23, 1909|Upper bay, Red Hook chan- 
nel, pier head line off Red 
Hook SLOLOH. cic. ee eee 40 40 43'74 01 13! 30 7} Gray | None ! Clay | Unpolluted 
60—HUDSON RIVER 
Location of Samples Depth ; 
N Date of in feet | Color | Odor nga Opinion 
°| Collection ; Lati-\ | Longi- }-——-—————— EDEY, 
Approximate tude tude |Water | Mud 
° 2 w)o / a“ 
1036)Oct. 25, 1909|/Hudson river, 200 feet off 
Jersey shore below ferry 
slip at Edgewater... .|40 49 47/73 58 17| 10 0 | Gray | HS Clay Polluted 
1037|Oct. 25, 1909)Hudson river, 200 feet off 
Jersey shore below ferry 
slip at Edgewater... .|40 49 47/73 58 17; 10 1 | Gray} HS Clay Polluted 
1038)Oct. 25, 1909|Hudson river, 200 feet off 
Jersey shore below ferry 
slip at Edgewater........ 40 49 47\73 58 17; 10 2 |Gray| HS Clay Polluted 
1039|Oct. 25, 1909|Hudson river, 200 feet off 
Jersey shore below ferry 
slip at Edgewater........ 40 49 47\73 58 17} 10 3 | Gray | HS Clay | Unpolluted 
1040/Oct. 25, 1909|Hudson river, 200 feet off 
Jersey shore below ferry 
slip at Edgewater.. 40 49 47\73 58 17; 10 4 | Gray | HS Clay | Unpolluted 
1041/Oct. 25, 1909|Hudson river, 200 feet off 
Jersey shore below ferry 
slip at Edgewater. . 40 49 47\73 58 17| 10 5 | Gray | None | Clay | Unpolluted 
1042|Oct. 25, 1909)Hudson river, 200 feet off : 
Jersey shore below ferry 
slip at Edgewater. . 40 49 47/73 58 17| 10 6 | Gray | None | Clay | Unpolluted 
1043)Oct. 25, 1909/Hudson river, 200 feet. off 
Jersey shore below ferry 
slip at Edgewater........ 40 49 47\73 58 17; 10 7 | Gray | None | Clay | Unpolluted 
1044/Oct. 25, 1909/Hudson river, 200 feet off 
Jersey shore below ferry 
slip at Edgewater........ 40 49 47!73 58 17; 10 8 | Gray | None Clay | Unpolluted 
61—NEWARK BAY 
Location of Samples Depth : 
No.| Date of : in feet {Color | Odor | ©? 8t| Opinion 
‘| Collection Latin Longe ency 
Approximate tude tude |Water | Mud 
1045|Nov. 3, 1909|Newark bay, 500 feet northh° ’ ”|° ’ ” 
of C. R.R. of N. J. bridge 
2000 feet off the Elizabeth- 
port shore. . 40 39 23/74 09 45] 6 0 | Black} HS Mud Polluted 
1046|Nov. 3, 1909|Newark bay, 500 feet north 
of C. R.R. of N. J. bridge 
2000 feet off the eas a 
port shore... oe 140 39 23/74 09 45] 6 1 | Black] HS Mud 
























































Bacteria 
per gram 


450,000 


250,000 


400,000 


200,000 


Bacteria 
per gram 


1,200,000 


600,000 


750,000 


600,000 


700,000 


350,000 


250,000 


300,000 


200,000 


Bacteria 
per gram 


2,000,900 


Polluted _| 1,800,000 
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Location of Samples 


Date of 
Collection 


No. 
Approximate 










1047|Nov. 3, 1909|Newark bay, 500 feet north 
of C. R.R. of N. J. bridge 


2000 feet off the Elizabeth- 


1048/Nov. 3, 1909|Newark bay, 500 feet north 
of C. R.R. of N. J. bridge 
2000 feet off the Elizabeth- 
1049|Nov. 1909|Newark bay, 500 feet north 
of C. R.R. of N. J. bridge 
2000 feet off the Elizabeth- 
MOTE BUOLre sole. ose 
1909|Newark bay, 500 feet north 
of C. R.R. of N. J. bridge 
1000 feet off the Elizabeth- 


1050\Nov. 


1051\Nov. 1909|Newark bay, 500 feet north 


of C. R.R. of N. J. bridge 


ee feet off the Elizabeth- ap 
0 


shore. 
1909 aie bay, 500 feet north 
of C. R.R. of N. J. bridge 
1000 feet oft the Elizabeth- 


1052|Nov. 


DOLteNOres\. asso 40 


1053|Nov. 3, 1909|Newark bay, ail feet north 
of C. R.R. of N. J. bridge 


1000 feet Of the Elizabeth- 


Port SHOVE eet eee ee 40 


1054|Nov. 3, 1909|Newark bay, out feet north 
of C. N. J. bridge 
1000 feet off. the Elizabeth- 


DOr SHOre eee eee 


rr RS | es | ee | eS | an | | aS | ee | 


1055|Nov. 3, 1909|Newark bay, 500 feet north 
of C. R.R. of N. J. bridge 


1000 feet off the Elizabeth- 


DOLISNOLEE tae eRe ore 4 


1056\Nov. 3, 1909|N: Ss bay, 500 feet north 
of C. R.R. of N. J. bridge 
1000 feet off the Frets 


port shore.. 


1909|Newark bay, 500 feet north 
of C. R.R. of N. J. bridge 


1057|Nov. 


1000 feet off the Elizabeth- 
; _|4 


port shore. . 


1909|Newark bay, 1000 feet north 
of C. R.R. of N. J. bridge 
1000 feet off Centerville. 


1909|Newark bay, 1000 feet north 
of C. R.R. of N. J. bridge 
1000 feet off Cantarvillas: 


1909| Newark bay, 1000 feet north 
of C. R.R. of N. J. bridge 
1000 feet off Caller’ 


1909|Newark bay, 1000 feet north 
of C. R.R. of N. J. bridge 
1000 feet off Cuntervile:. 


1058/Nov. 


1059|Nov. 


1060\Nov. 


1061\Nov. 





MOLE BNO icin. eae meh 4 


MOrbishorees. cco sss 4 


DOPtWANOPE see he cceies Fe ces 4 


TABLE XIV—Continued 
61—NEWARK BAY—Continued 


Depth 


in feet Color 


Lati- 
tude 


Longi- 


toda Water | Mud 


bo 


23/74 09 45) 6 Black 


23/74 09 45} 6 


ive) 
Q 
4 
© 
ce 


23/74 09 45 


a 
i 


22/74 09 59} 6 0 


39 22/74 09 59 


oO 
— 


39 22/74 09 59 


for) 
bo 


39 22/74 09 59 


for) 
oo 


22/74 09 59] 6 4 


22/74 09 59} 6 


or 
Q 
© 
te 


[40 39 22/74 09 59 


for) 
lor) 


lor) 
J 


0 39 22/74 09 59 


40 39 27/74 08 20; 6 0 


40 39 27/74 08 20 


jor) 
_ 


40 39 27/74 08 20 


fo?) 
bo 


oO 
ie) 


40 39 27/74 08 20 


None |Clay and 


None |Clay and 


None /Clay and 


| Polluted 
Unpolluted 


Unpolluted 


Polluted 


Polluted 


Doubtful 


Unpolluted 


sand| Unpolluted 


sand| Unpolluted 


Consist- 
Odor ency 
HS |Mud, 
clay 
HS Clay 
HS Sand 
HS Mud 
HS Mud 
HS Clay 
HS Clay 
None (Clay, 
None |Clay, 
None | Clay 
None | Clay 
Sewage) Sand 


Unpolluted 


Unpolluted 


Polluted 


sand| Polluted 


sand| Unpolluted 


sand| Unpolluted 


219 


1,200,000 


300,000 


250,000 


4,000,000 


3,000,000 


1,200,000 


650,000 


400,000 


200,000 


250,000 


120,000 


3,000,000 


250,000 


50,000 


125,000 
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TABLE XIV—Continued 
61—NEWARK BAY—Continued 


RESULTS OF ANALYSES 





Location of Samples Depth 


Date of in feet 


No. Collection 


Lati- 
tude 


Longi- 


tude 


Approximate W os or Mad 








| | 


1062/Nov. 3, 1909|Newark bay, 1000 feet north 
of C. R.R. of N. J. bridge 


1000 feet off Centerville. .140 39 27\74 08 20 


Newark bay, 1000 feet north 

of C. R.R. of N. J. bridge} 

1000 feet off Centerville. .|40 39 27/74 08 20 
Newark bay, 1000 feet north 

of C. R.R. of N. J. bridge 

1000 feet off Centerville. .|40 39 27|74 08 20 
Newark bay, 1000 feet north 

of C. R.R. of N. J. bridge 

1000 feet off Centerville. .|40 39 27/74 08 20 


1909 Newark bay, % mile south- 
east of red buoy No. 4, 
2000 feet south of L. V. 
RRs trestles 3s ee eens 

Newark bay, 4% mile south- 
east of red buoy No. 4, 
2000 feet south of L. V. 
Ri. Raitrestley ee: aseeke 

1909|Newark bay, 14 mile south- 

east of red buoy No. 4, 
2000 feet south of L. V. 
R.“Refrestleehean. eee 
1909|Newark bay, 14 mile south- 
east of red buoy No. 4, 
2000 feet south of L. V. 
R.R. trestle 


1063) Nov. 1909 


1064| Nov. 1909 


1065) Nov. 1909 


1066) Nov. 


40 41, 25\74.06 52 





1067|Nov. 1909 


40 41 25174 06 52 
1068 Nov. 





74 06 52 


1069) Nov. 


8 3 


74 06 52 





1070) Nov. 


aS) 


1909|Newark bay, % mile south- 
| east of red buoy No. 4, 
2000 feet south of L. V. 
R.Retrestlesse eee 

1909) Newark bay, 4% mile south- 
east of red buoy No. 4, 

2000 feet south of L. V. 

RR trestlowe ras eae: 
1909|Newark bay, 44 mile south- 
east of red buoy No. 4, 

2000 feet south of L. V. 

R.R. trestle 


74 06 52) 8 4 


1071/Nov. 38, 





74 06 52} 8 5 


1072|Nov. 38, 





40 41 25/74 06 52) 8 6 


8) ew ee, @ Wi o'er 9 @ 8 8 








62—HUDSON RIVER 











Location of Samples Depth 


Date of in feet 


No. Collection ; 
Lati- 


Longi- 
tude 


Approximate aay 


Water | Mud 








° , ur 
opposite Ft. 
Washington Point, 500 
feet off the New Jersey 


ea alee» 6 ene (ewe he isle ce 6 tee 


shore 
1074|Nov. 4, 1909|/Hudson river, opposite Ft. 
Washington Point, 500 
feet off the New Jersey 
4 


° , Mt 


1073\Nov. 4, 1909 Hudson river, 


0 51 06)73 57 32) 12 0 





0 51 06/73 57 32); 12 1 























Color} Odor aa 
Gray | None |Clay and 
sand| Unpolluted 60,000 

Gray | None | Clay | Unpolluted 50,000 
Gray | None | Clay | Unpolluted 40,000 
Gray | None Unpolluted 
Gray| H.S Polluted 
Gray| HS | Clay | Doubtful | 1,000,000 
Gray | H.S Clay | Unpolluted| 350,000 
Gray | HS Clay | Unpolluted} 250,000 
Gray | HS Clay | Unpolluted} 350,000 
Gray | HS Clay | Unpolluted 80,000 
Gray | HS Clay | Unpolluted 60,000 

Consist- . Bacteria 
Color} Odor ency Opinion per gram 
Black} Sewage) Mud Polluted | 1,800,000 


Gray | HS Clay | Unpolluted | 1,000,000 
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TABLE XIV—Continued 
62—HUDSON RIVER—Continued 






Location of Samples Depth 


N o Date of in feet 


Collection 


Bacteria 
per gram 


Color 
Latte } Longe fp 
tude tude |Water | Mud 


i | i ff | ee | a | | 


Approximate 


1075|Nov. 4, 1909|Hudson river, 
Washington 
feet off the 


1076|Nov. 4, 1909|Hudson river, 
Washington 
feet off the 


SHOTEeMar ee 


1077|Nov. 4, 1909|Hudson river, 
Washington 
ees off the 
1078|Nov. 4, 1909|Hudson river, 
Washington 
feet off the 


1079|Nov. 4, 1909)Hudson river, 
Washington 

jae off the 

1080|Nov. 4, 1909 Bhidtor vor: 
ashington 

re off the 

1081/Nov. 4, 1909 Heda river, 
Washington 

sae off the 

1082|Nov. 4, 1909{Eudson river, | 
Washington 

feet off the 


1083|Nov. 4, 1909|Hudson river, 
ashington 
Satan off the 
1084|Nov. 6, 1909/Hudson river, 
157th street, 

500 feet off th 

ShOVés*2) 3 
1085/Nov. 6, 1909)Hudson river, 
157th street 

500 feet off th 


1086|/Nov. 6, 1909/Hudson river, 
157th street, 


opposite Ft. 
Point, 500 
New Jersey 
opposite Ft. 
Point, 500 
New Jersey 
opposite Ft. 
Point, 500 
New ‘Jersey 
opposite Ft. 
Point, 500 
New Jersey 


opposite Ft. 
Point, 500 


New Jersey 
40 


opposite Ft. 
Point, 500 


New Jersey ' 


opposite Ft. 
Point, 500 


New Jersey 
40 


opposite Ft. 
Point, 500 
New Jersey 


a 


opposite Ft. 
Point, 500 
New Jersey 
opposite W. 
Manhattan, 
e New Jersey 
opposite W. 
Manhattan, 


e New Jersey 


ilies 6 9 6 ee we 


opposite W. 
anhattan, 


500 feet off the New Jersey 


shore: :.... < 


1087/Nov. 6, 1909|Hudson river, 
157th street, 
ves feet off th 

1088|Nov. 6, 1909|Hudson river, 
157th street, 


opposite W. 
Manhattan, 
e New Jersey 
opposite W. 
Manhattan, 


500 tet off the New J ersey 


Se) iso) Hi ae Le 


shor 
1909 Hiidecn river, 
157th street 
500 feet off th 


1089|Nov. 6, 


opposite W. 
anhattan, 
e New Jersey 


see wo hy &. een 


06/73 


06/73 


06/73 


06'73 


06/73 


06/73 


06'73 


40 50 31|73 


40 50 31)73 


40 50 31/73 


—_—_— | | | |  ———_s 6S |S | 


40 50 31/73 


40 50 31|73 


40 50 31/73 


57 32 


57 32 


57 32 


57 32 


57 32 


57 54 


57 54 


57 54 


57 54 


12 


12 


12 


12 


12 


12 


12 


16 


16 


16 


16 


16 


10 


Gray 


Black 


Black 


Gray 


Gray 














Sewage| Mud 


Unpolluted| 850,000 


Unpolluted| 700,000 
Unpolluted| 250,000 


Unpolluted| 100,000 


Unpolluted| 120,000 


Unpolluted| 250,000 
Unpolluted| 100,000 


Unpolluted 12,000 


Unpolluted 16,000 







Polluted | 1,800,000 


Polluted | 1,200,000 









Polluted 500,000 





Polluted | 500,000 


HS Polluted 250,000 


HS Clay | Unpolluted| 400,000 
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No. 


1090|Nov. 


1091/Nov. 


1092|Nov. 


1093|Nov. 


1094/Nov. 


1095|Nov. 


1096|Nov. 


1097|Nov. 


— | _ 
| | | __ — | ———_—_______| 


1098| Novy. 


1099)Nov. 


1100|/Nov. 


Date of 
Collection 


> 


’ 


6, 


for) 


? 


RESULTS OF ANALYSES 


TABLE XIV—Continued 


62—HUDSON RIVER—Continued 


Location of Samples 


Approximate 


1909|Hudson river, opposite W. 
157th street, Manhattan, 
500 feet off the New Jersey 
ShOrelee sos eae oe 
1909/Hudson river, opposite W. 
157th street, Manhattan, 





500 feet off the New Jersey 
ShOPe Seats Coser cA eee 
1909/Hudson river, opposite W. 
59th street, Manhattan, 
500 feet off the New Jersey 


1909|Hudson river, opposite W. 
59th street, Manhattan, 
500 feet off the New Jersey 


1909|Hudson river, opposite W. 
59th street, Manhattan, 
500 feet off the New Jersey 
BhOY@lac.o: oof oee hee eee 
1909|Hudson river, opposite W. 
59th street, Manhattan, 
500 feet off the New Jersey 
ShOre:. 32s eee ee 
1909|Hudson river, opposite W. 

59th street, Manhattan, 

500 feet off the New Jersey 








1909/Hudson river, opposite W. 
59th street, Manhattan, 
500 feet off the New Jersey 
shore..4-'... Wetec a. Meee 


1909|Hudson river, opposite W. 
59th street, Manhattan, 
500 feet off the New Jersey 
shoredy, 2.2 mae eer eee 
1909|Hudson river, opposite W. 
59th street, Manhattan, 
500 feet off the New Jersey 
shore. 201, Sele ie anes 
1909/Hudson river, opposite W. 
59th street, Manhattan, 
500 feet off the New Jersey 
shores {argc vase) eee 


Lati- 
tude 


Longi- 
tude 


° / m7) oO ‘ au 


40 50 31/73 57 54 
40 50 31/73 57 54 
40 46 40/74 00 20 


40 46 40/74 00 20 


40 46 40/74 00 20 
40 46 40/74 00 20 
40 46 40/74 00 20 


40 46 40/74 00 20 


40 46 40/74 00 20 
40 46 40/74 00 20 


40 46 40/74 00 20 


Depth 
in feet 


Water | Mud 


16 


16 


35 


—————- | | 


35 


35 


35 


35 


35 


35 


for) 


~J 


i) 






Bacteria 






















Color | Odor per gram 
Gray | None Unpolluted 

Gray | None Unpolluted 50,000 
Black.| HS Polluted | 2,400,000 
Black| H.S Polluted 

Black| HS Polluted | 1,800,000 
Gray | HS Polluted 800,000 
Gray | HS Polluted 600,000 
Gray | None Unpolluted| 400,000 
Gray | None Unpolluted 

Gray | None Unpolluted 40,000 
Gray | None Unpolluted 20,000 





Plate A 


Microscopic Examinations of 
Dredgings from the Surface of the Bottom 
of New York Harbor 
in 1908 and 1909 
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Plate B 


Numbers of Bacteria in 
Dredgings from the Surface of the Bottom 
of New York Harbor 
in 1909 
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Surface of the Harbor Bottom are shown on Plate C. 
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Plate C 


Microscopic Examinations and 
Numbers of Bacteria in 

- Borings in the Bottom of New York Harbor 

in 1909 
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CHAPTER II 
BACTERIA IN THE WATER 


INTRODUCTION TO TABLE XV 


The object in determining the numbers of bacteria in the water was to gain in- 
formation concerning the relative intensity of sewage pollution at various points in the 
harbor, chiefly with the idea of determining the rate at which the sewage disap- 
peared. The work done by the New York Bay Pollution Commission had given a 
favorable opinion of the value of numbers of bacteria as an index of the intensity of 


pollution of these waters. 


SAMPLING AND CONTROLS 


The samples were taken according to a carefully predetermined plan and were 
designed to cover, as thoroughly as practicable, the large range of conditions which 
it was necessary to observe. The work was controlled by taking samples of water 
from unpolluted harbors and from various points where the extent of the pollution 
could be ascertained by methods independent of these analyses. Duplicate samples 
were collected and analyzed from time to time in order to obtain a check upon the 
laboratory work. The samples were collected, plated and counted and the rest of the 
technical detail performed by Payn B. Parsons, A. M., M. D., under the direction of the 
President of the Commission. 


It was usual to collect samples from the surface and at two or more depths below 
the surface at each point. In each case the observer was aware of the total depth of 
water and was careful not to disturb deposits upon the bottom when deep samples 
were collected. In taking samples near the surface, care was exercised to avoid mate- 
rial floating on or close to the top. The very surface of the water was often covered 
with grease, soot and floating débris, some of which were apparently of sewage origin 
and some from docks, piers, streets and shipping. The water for analysis was col- 
lected with the intention of getting samples which would be fairly representative of 
the average condition of the whole mass of water present at the time and place of 
observation. 


METHOD oF ANALYSIS 


The number of bacteria in the water was determined by the method recommended 
by the Committee on Standard Methods of Water Analysis of the American Public 


Health Association and is in general use in the water laboratories of the United 
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States. Considerable advantage was thought to be gained by plating at the time the 
sample was collected. The samples were collected from a boat by means of sterilized 
vacuum tubes. The tubes were enclosed in heavy casings, lowered to the proper 
depth and the seal broken, whereupon the water flowed in. 

The culture medium was made up of 10 per cent. gelatin and beef extract. The 
reaction was carefully adjusted to 1.0 acid to phenolphthalein. When there was 
reason to believe that the numbers would be excessive, the sample was diluted with 
distilled water and 1 ¢.c. of this dilution mixed with the culture medium. 

The bacteria were incubated at 70 degrees Fahrenheit for 48 hours and then 


counted. The results were stated as numbers of bacteria per cubic centimeter of the 


water. 


LOCATION OF SAMPLES 


At the time the sample was collected, the location of the boat was determined by 
means of a sextant or prismatic compass with which readings were taken to prom- 
inent landmarks or by estimating the distance to nearby points. The depth from 
which the sample was taken was noted, as was the temperature of the water, the 
salinity of the water and the direction of the tidal current. Subsequently, the time 
of extreme high and low tide at the nearest official gaging station was obtained from 
United States Government recording tide gages. The force and direction of the wind 
were ascertained from the official records of the United States Weather Bureau. 

The location of the point from which a sample was taken was plotted upon a 
standard chart issued by the United States Coast and Geodetic Survey, scale 1/40,000, 
using for this purpose the bearings or distances noted from the boat to prominent 
landmarks. From these charts the latitude and longitude were derived. Plate D gives 


the number of bacteria in the water at each location. ~ 


TABLE XV 
NUMBER OF BACTERIA IN THE WATER IN THE YEAR 1909 


TABLE OF CONTENTS 


Section Date of Section Date of 
No. Location Collection Page | No. s Location Collection Page 
| LDPE S 2a aa March 23, 1909 226 | 37 Upper bay, Narrows and Lower 
PR DODEE DAY oc). cs ho deca a css oe March 24, 1909 226 AV atte oe cea ig rc eee July 20, 1909.. 247 
MUD PEF: DAY Es os os cers vos oa 0 sss April’, 1009... 226.) 08 Lower baying... conc ancients oxic July 21, 1909.. 247 
4 Long Island Sound........... April 13, 1909.. 227 | 39 Atlantic ocean... .....00+.%. July 21, 1909.. 247 
5 Long Island Sound........... Aprils, 10007, 2 220. 440 Lower bay. go.ca. 62.4 te. ues July 21, 1909.. 247 
Ome Die Narrows. . 24.00... -.....April 19,1909/. 228 | 41 The Narrows. ...:0006...+5. 5: July 21, 1909.. 247 
PMV er ce. Fate is co os Aprili2?, 1908). .229).42 Upper bay. so... ap see tesla oe July 21, 1909.. 247 
eelovaty Ul. ck. cease ke ee April 26, 1909.. 230 | 48 Hudson river, Upper and Lower 
@ Harlem rivers. oper sek es ees April 27, 1909.. 231 1s BS eae iat San era ie July 22, 1909.. 248 
10 Hudson river................ May 3, 1909... 232 | 44 Bast river................... July 24,51909.. 248 
11 Hudson river................ Mayas 10006 contested | LUCSOM LIVER cet cas sie ose 2 July 26, 1909.. 249 
12 Newark bay and Passaic river. May 10, 1909.. 234 | 46 Hudson river................. Aug. 19, 1909.. 249 
TOMBEMIOSONUTIVETr s..c oc obo ce ck. Mawel 1000". 2260) 47. Hudson rivers oj. < 0.6. fsa. Sept. 7, 1909... 249 
140) Hadeon-river..:.............- May 12, 1909.. 236 | 48 Passaic river, Newark bay and 
15 Upper bay, Lower bay and BC Wiewaty Poulet: tye et Sept. 8, 1909... 250 
PRIIGDEIG OCR: so. cece ss 2's - MIB Va hd, LOUIS 256.4 20) UMASh TIVE. trey, ot doa oe cone Sept. 9, 1909... 250 
POMP LIOWORLDAY fevic-is aie Deis nt’ es May 17, 1909.. 238 | 50 Long Island Sound........... Sept. 9, 1909... 251 
MRLIWOE DRY 12.262. 0) dais Sees. sss Mayils “1000s a 2oSiat Ok Hast TVvere.¢ xok ices sc Gace 6 Sept. 10, 1909.. 251 
TREE O WCE DAV a eon sic sc ak oa sec es May 19, 1909.. 240 | 52 Kuill’van Kull...........35... Sept. 11, 1909.. 252 
PEELAR TLV EL Sh ola oht'd Sala inte 6 «08 May 2651909... 24101 ba \- Lower Days. i086. 0s% nace ees Sept. 18, 1909.. 252 
PRMMERIRPICHE FIVER. 2 ys. see es one Day 26,1000.) - 242°) Dee LOWEr DAY. jac cca eiics coe lene Sept. 14, 1909. . 253 
Dime ockaway inlets... cede. yo June 29 and 55 Passaic river, Newark bay and 
July 1, 1909. 242 Holl van, Kull g.ce ees Sept. 15, 1909.. 253 
A AIPORICR, GAY cy cars saree ssa June 29, 1909.. 243 | 56 Arthur Kill.........5........ Sept. 16, 1909.. 254 
Mae dameaiee DAY... 2. os... eee: June 30, 1909.. 248 | 57 Jamaica bay...............-- Sept. 17, 1909.. 255 
24 Jamaica bay................. July 1, 1909... 243 | 58 Hudson river...............5 Sept. 18, 1909.. 255 
DF ELUCGSOMITIVEDs ces cvee she soe be duly 7, 1909... 244:| 59 Lower bay..........0..000005 Sept. 20, 1909. . 255 
26 Gravesend bay and Coney 60) Raritan. Day. tii feces a ks Sept. 21, 1909.. 256 
Island creek............... July 9, 1909... 244 | gy Arthur Kill................-. Sept. 21, 1909.. 256 
Die Gravesend bay..5. 2505.5 ijs<% July 10, 1909.. 244 62 Kill van Kull, Upper bay and 
28 Sandy Hook bay, Shrewsbury FAKE TIVES Ute g dant ace a tr Sept. 23, 1909.. 257 
Eis A CR ea ee ea meUipser bayee ae a Sept. 30, 1909.. 257 
Ol is ee Re rer TY HU vas Kull Bo eis FT Sept. 30, 1909.. 257 
PMU EMIW OR DAY 00. oe. o'cla wh esis ss July 14, 1909.. 245 ‘ 
MURR ister oe ticks. July 15, 1909.. 245 Go ter aN ELV OR erst isi 2 ieteuao araret es anebonws Oct. 1, 1909... 258 
Boe Upper bay. &.....Alicess.. July 16, 1909.. 246 66 Long Island Sound........... Oct. 1, 1909... 258 
S30 The Narrows... .icssss oss. July 16, 1909.. 246 | 87 East river Se SO hee thas Oct. 1, 1909... 258 
AMICI? DAY... «60 cow So0 hoo bas July 16, 1909.. 246 | 68 Harlem river..........-..++-. Oct. 1, 1909... 258 
Some yan Kull, foc hs. e ses July 17, 1909.. 246 | 69 Eastriver................... Oct. 1, 1909... 258 
BEM DDCT. DAY i ss nc.c'g ee od aeae oles July 17,21909.. 246 | 70 Hudson river..............-. Oct. 5, 1909... 259 
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TABLE XV 
Number of Bacteria in the Water in the Year 1909 


1—UPPER BAY. MARCH 23, 1909 


High water occurred at Governor’s Island at 9.41 a.m. The wind was northwest with a velocity of 35 miles per hour. 


























: 1 Per 
Sample | Hour Ei ee Feet Tidal Temp. | cent. | No. of 
No. A. M. below qarrentl nee land | Bacteria 
Approximate Latitude |Longitude] surface Deg. C.| water} per C.C. 
° 4 Ww ° ? ut 
1 11.40 |About 2000 feet from Constable Hook.....|40 39 07 |74 04 53 3.0 
2 11.50 |About 2000 feet from Constable Hook.....|40 39 07 |74 04 53 3.0 
3 1.00 |Farther east than sample 1............... 40 39 03 |74 04 20 3.0 
4 1.10 |Farther east than sample 1............... 40 39 03 |74 04 20 3.0 
5 1.35 |Farther east than sample 3............... 40 39 06 \74 04 38 3.0 
6 1.45 |Farther east than sample 3............... 40 39 06 |74 04 38 3.4 
ic 2.15 |About 20 feet from spar buoy A.......... 40 38 41 |74 03 49 3.0 
8 2.25 |About 20 feet from spar buoy A.......... 40 38 41 |74 03 49 3.2 
9 2.50 |About 600 feet off 71st street, Brooklyn.../40 38 25 |74 02 10 3.0 
10 3.00 |About 600 feet off 71st street, Brooklyn.../40 38 25 |74 02 10 3.2 
11 3.35 |About 200 feet farther out than sample 9..|40 38 30 |74 02 22 3.2 
12 3.40 |About 200 feet farther out than sample 9..|40 38 30 |74 02 22 3.4 

















2—UPPER BAY. MARCH 24, 1909 


High water occurred at Governor’s Island at 10.46 p.m. The wind was east with a velocity of 5 miles per hour at 10.30 a. m., 
increasing to 20 miles per hour at 2.00 p. m. 





























13 | 10.30 |About 200 feet east of spar buoy A........ 40 38 39 |74 03 43 2.8 
14 | 10.40 |About 200 feet east of spar buoy A........ 40 38 39 |74 03 43 3.0 
15 | 11.00 |Farther east than sample 13.............. 40 38 35 |74 02 43 2.8 
16 | 11.05 .|Farther east than sample 13.............. 40 38 35 |74 02 43 2.8 
17 | 11.25 |Farther east than sample 15.............. 40 38 33 |74 03 25 2.8 
18 | 11.80 |Farther east than sample 15.............. 40 38 33 |74 03 25 2.6 
19 11.45 |Farther east than sample 17.............. 40 38 32 |74 03 10 2.8 
20 | 11.50 |Farther east than sample 17.............. 40 38 32 |74 03 10 2.8 
at 12.00 |200 feet north of spar buoy 12%.......... 40 38 23 |74 03 18 3.0 
22 12.05 |200 feet north of spar buoy 124.......... 40 38 23 |74 03 18 3.2 
23 | 12.50 |200 feet north of spar buoy 1214.......... 40 38 23 |74 03 18 3.0 
24 | 12.55 |200 feet north of spar buoy 12%.......... 40 38 23 |74 03 18 3.2 
25 1.30 |Farther east than sample 21.............. 40 38 18 |74 02 438 3.0 
26 1.35 |Farther east than sample 21.............. 40 38 18 |74 02 48 3.2 
27 2.15 |Farther east than sample 25.............. 40 38 35 |74 02 43 3.0 
28 2.20 |Farther east than sample 25.............. 40 38 35 |74 02 48 3.2 
29 2.40 |Farther east than sample 27.............. 40 38 33 |74 02 33 3.2 
30 2.45 |Farther east than sample 27.............. 40 38 383 |74 02 33 3.4 
31 3.10 |Farther east than sample 29.............. 40 38 22 |74 02 25 3.0 
32 3.15 |Farther east than sample 29.............. 40 38 22 |74 02 25 3.2 
33 3.40 |800 feet off 71st street, Brooklyn.......... 40 38 19 |74 02 15 3.0 
34 3.45 |800 feet off 71st street, Brooklyn........../40 38 19 |74 02 15 3.2 

















3—UPPER BAY. APRIL 7, 1909 


Low water occurred at Governor’s Island at 3.25 P.M. The wind was southwest with a velocity of 5 miles per hour 








35 | 12.50 |Liberty Island boat pier at Battery Park. .|40 42 05 ia 01 00 | Surface | Ebb — =a 6,400 
36 | 12.52 |Liberty Island boat pier at Battery Park. ./40 42 05 174.01 00| % Ebb j = = 5,300 
a | 12.54 |Liberty Island boat pier at Battery Park. .|40 42 05 |74 01 00 1 Ebb — a 5,200 





740100! 2 Ebb. 4,600 


[RRR RS I RS 


12.56 Liberty Island boat pier at Battery Park. .|40 42 05 





Sample 
No. 
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TABLE XV—Continued 
3—UPPER BAY. APRIL 7, 1909—Continued 





Locati f 
Beue ocation of Samples 


Approximate 





1.20 |Pier at east end of Liberty Island......... 
1,22 |Pier at east end of Liberty Island......... 
1.24 |Pier at east end of Liberty Island......... 
1.26 |Pier at east end of Liberty Island......... 


3.20 |End of pier A, Hudson river.............. 
3.22 |End of pier A, Hudson river.............. 
3.24 |End of pier A, Hudson river.............. 
3.26 |End of pier A, Hudson river.............. 





















Feet No. of 
below ai Bacteria 
Latitude | Longitude surface water| P& C.c 
° td a ° /, a? 
40 41 21 |74 02 35 5,300 
40 41 21 |74 02 35 5,200 
40 41 21 |74 02 35 2,600 
40 41 21 |74 02 35 2,100 


40 42 16 |74 01 08 
40 42 16 |74 01 08 
40 42 16 |74 01 08 
40 42 16 |74 01 08 


4—LONG ISLAND SOUND. 4PRIL 13, 1909. 


High water occurred at Governor’s Island at 1.56 P.M. The wind was south with a velocity of 15 miles per hour until 
9.00 A.M. From 9.00 A. M. the wind was southwest with a velocity from 30 to 50 miles per hour. 








5.00 |Greenport Harbor buoy No. 3............ 
5.00 |Greenport Harbor buoy No. 3............ 
6.00 |Gardiners bay just inside Orient Point..... 
6.00 |Gardiners bay just inside Orient Point... 


.. (41 09 00 [72 12 30 





41 06 00 |72 21 05 
41 06 00 |72 21 05 
41 09 00 /72 12 30 


i | | | | a | 


7.00 |In Long Island Sound 1000 feet off Mul- 


TOPOS ME OU Die cette occa eas IHG leet at c RR Nes alec 41 


7.00 |In Long Island Sound 1000 feet off Mul- 


TOROS E OME. 0e tate. ee es Cee 41 
8.00 |In Long Island Sound 1000 feet off Rocky Fe 
1 


8.00 |In Long Island Sound 1000 feet off Rocky 


OT Nee cs alee. Sulcnin oh hee a cas 41 





9.00 |In Long Island Sound 1000 feet off Hortons 
Jeger}. BE Mod SG OMe ae ae ween 
9.00 |In noe Island Sound 1000 feet off Hortons 


Poi 
10.00 {In Long Island Sound 4% mile off Duck Pond 


Bin eel ele ce Ge © ee OO Wh 8 eG le) Fire (eb See) © nts 


41 05 35 [72 27 10 
41 05 35 |72 27 10 
41 02 45 |72 31 30 


nen | | | | | 


tc | per | RR | 


S aie es (ene fete a's 6, Ole e Be) be. @. sie) ais 6 \~)®, 


Landin 
11.00 eee mad Sound, 44 mile off Jacob’s 
PT Diba le A I a ga kone em 
12.00 |In pone lena Sound, 14 mile off Roanoke 


Poi 
12.00 In Long Island Sound, 4 mile off Roanoke 
PERE ee re atic ee ete ae Cs: 


1.00 |In oe Island Sound, 144 mile off Herod’s 





Re O10. BURL e BLS (OS & Ble) 016 © OSs. WH L> Oe © eee 


Poi 
2.00 |In ce Island Sound, 4% mile off Woodville 
Banding eet tie hots career eee 
2.00 |In Long Taland Sound, % mile off Woodville 
PONG  e s ks oo es ee wa 


3.00 |In Long Island Sound, % mile off Mt. Mis- 
BEE DOTA RS ie 85-5 otk Ss op faba em hee 

3.00 |In Long Island Sound, % mile off Mt. Mis- 
PBCLE CIN tae on ahs i Cas Geisha ae agai Ee 


\41 





41 00 00 |72 37 00 
00 30 |72 42 00 
41 00 30 |72 42 00 


[40 50 45 [72 49 45 
40 59 45 |72 49 45 
40 59 50 |72 49 45 
40 59 50 |72 49 45 


0 59 30 |72 57 30 
40 59 30 |72 57 30 
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TABLE XV—Continued 
5—LONG ISLAND SOUND. APRIL 165, 1909 


Low water occurred at Governor’s Island at 10.00 A. M. The wind was northwest with a velocity from 5 to 15 miles per hour 





























Location of Samples Per ine 
Sample | Hour cent. oe . 
No. A land. ort 
Approximate Latitude | Longitude P a 
-a ° / Mt ° / “ 
69 AAS Smithtownivayaceseeer tire eens ee 40 58 00 |73 10 45 420 
70 4.15 |Suiithtown bay.:- 2... 02: -a.-see os fe ne . |40 58 00 |73 10 45 180 
71 5.00 |Long Island Sound, 1 mile off Eaton’s Point/40 59 30 |73 22 30 360 
72 5.00 |Long Island Sound, 1 mile off Eaton’s Point/40 59 30 |73 22 30 120 
73 6 00 |Long Island Sound, 1 mile off Lloyd’s Point|40 57 45 |73 29 10 480 
74 6.00 |Long Island Sound, 1 mile off Lloyd’s Point/40 57 45 |73 29 10 220 
75 7.00 |Long Island Sound, 1 mile off Mattinicock 
Pointe, 2c ee ee nee ++ 140 55 20 |73 38 25 460 
76 7.00 |Long Island Sound, 1 mile off Mattinicock 
Pointe 2s ee ee ee 40 55 20 |73 38 25 240 
77 8.00 |Long Island Sound, 1 mile off Prospect 
Pointe A eee Mead ee ea Sous 40 52 45 |73 44 25 540 
78 8.00 |Long Island Sound, 1 mile off Prospect 
PONTE os. cede See ee et ee 40 52 45 |73 44 25 320 
79 9.00 |Long Island Sound, 100 feet off Throgs Neck|40 48 12 |73 47 35 1,080 
80 9.00 |Long Island Sound, 100 feet off Throgs Neck|40 48 12 |73 47 35 5 
81 | 10.00 |East river, 500 feet off Clauson Point..... 40 48 15 |73 50 50 2,230 
82 | 10.00 |East river, 500 feet off Clauson Point..... 40 48 15 |73 50 50 1,200 
83 | 11.00 |East river, under Williamsburg Bridge...../40 42 49 |73 58 21 10,500 
84 | 11.00 |East river, under Williamsburg Bridge.....|40 42 49 |73 58 21 3,200 





6—THE NARROWS. APRIL 19, 1909 


Low water occurred at Governor’s Island at 1.85 P. M. The wind was southwest with a velocity of 5 miles per hour. 























85 | 10.15 |Near shore, Fort Hamilton............... 40 36 27 6,400 
86 -| 10.18 |Near shore, Fort Hamilton............... 40 36 4,700 
87 | 10.25 |14 way across Narrows from Fort Hamilton/40 36 5,300 
88 | 10.28 |14 way across Narrows from Fort Hamilton|40 36 3,700 
89 | 10.31 |14 way across Narrows from Fort Hamilton|40 36 2,200 
90 | 10.34 |14 way across Narrows from Fort Hamilton|40 36 950 
91 10.40 |14 way across Narrows from Fort Hamilton|40 36 480 
92 10.55 |14 way across Narrows.................. 40 36 4,200 
93 | 10.58 |}4 way across Narrows.................. 40 36 2,800 
94 11.05 |1% way across Narrows.................. 40 36 1,900 
95 | 11.10 |14 way across Narrows.................. 40 36 840 
96 | 11.15 |}4 way across Narrows...........:.....- 40 36 620 
97 11.25 |34 way across Narrows from Fort Hamilton|40 36 19,000 
98 11.28 |34 way across Narrows from Fort Hamilton|40 36 13,000 
99 11.31 |34 way across Narrows from Fort Hamilton|40 36 8,500 
100 11.35 |84 way across Narrows from Fort Hamilton|40 36 2,800 
101 11 40 |84 way across Narrows from Fort Hamilton|40 36 1,600 
102 11.50 |50 feet from Fort Wadsworth............. 40 36 22,000 
103 | 11.53 |50 feet from Fort Wadsworth............. 40 36 17,000 
104 | 12.00 |50 feet from Fort Wadsworth............. 40 36 9,500 
105 | 12.05 |50 feet from Fort Wadsworth............. 40 36 2,200 
106 3.32 |Near shore, Fort Hamilton............... 40 36 4,200 
107 3.35 |Near shore, Fort Hamilton...............|40 36 2,600 
108 3.43 |14 way across Narrows from Fort Hamilton|40 36 3,700 
109 3.46 |14 way across Narrows from Fort Hamilton|40 36 3,200 
110 3.48 |14 way across Narrows from Fort Hamilton|40 36 2,000 
111 3.51 |14 way across Narrows from Fort Hamilton/40 36 850 
112 ;| 3.54 |14 way across Narrows from Fort Hamilton|40 36 340 








6—THE NARROWS. 


BACTERIA IN THE WATER 
TABLE XV—Continued 


APRIL 19, 1909—Continued 
































Location of Samples Feet Per 

Relow cent. 

; F : surface land 

Approximate Latitude |Longitude *| water 

° , ad °o / a 

4.00 |14 way across Narrows................+- 40 36 25 |74 02 48 — 
4.03 |14 way across Narrows...............0+- 40 36 25 |74 02 48 — 
4.05 |1% way across Narrows................-- 40 36 25 |74 02 48 — 
4.07 |14 way across Narrows...............6.. 40 36 25 |74 02 48 — 
4.10 |14 way across Narrows.................-. 40 36 25 |74 02 48 — 
4.16 |34 way across Narrows from Fort Hamilton/40 36 23 |74 03 02 —- 
4.18 |34 way across Narrows from Fort Hamilton|40 36 23 |74 03 02 — 
4.20 |84 way across Narrows from Fort Hamilton|40 36 23 |74 03 02 —_ 
4.23 |34 way across Narrows from Fort Hamilton/40 36 23 |74 03 02 — 
4.25 |34 way across Narrows from Fort Hamilton|40 36 23 |74 03 02 — 
4.31 |50 feet from Fort Wadsworth............. 40 36 20 |74 03 14 —_ 
4,34 150 feet from Fort Wadsworth............. 40 36 20 |74 03 14 — 

ee Oe ———— 

4.37 |50 feet from Fort Wadsworth.............|40 36 20 |74 03 14 — | 
4.40 |50 feet from Fort Wadsworth............. 40 36 20 174 03 14] 40 —_ 


High water occurred at Governor’s Island at 9.49 A.M. The wind was southwest 


7—EAST RIVER. APRIL 22, 1909 


8.05 A. M. until 1.55 P.M. From 1.55 P. M. the velocity was 15 miles per hour. 


127 
128 
129 
130 


131 
132 
133 
134 


135 


8.05 |30 feet off Pier 10, Manhattan............. 40 42 10 |74 00 23 
8.08 |30 feet off Pier 10, Manhattan............. 40 42 10 |74 00 23 
8.12 |30 feet off Pier 10, Manhattan............. 40 42 10 |74 00 23 
8.17 |80 feet off Pier 10, Manhattan............. 40 42 10 |74 00 23 
8.25 |14 way across East river, Pier 10, Manhattan|40 42 07 |74 00 17 
8.28 |14 way across East river, Pier 10, Manhattan|40 42 07 |74 00 17 
8.32 |14 way across East river, Pier 10, Manhattan/40 42 07 |74 00 17 
8.37 |14 way across East river, Pier 10, Manhattan|40 42 07 |74 00 17 
8.45 114 way across Fast river................. 40 42 03 |74 00 11 
8.48 |4 way across East river................. 40 42 03 |74 00 11 
8.52 |14 way across East river................. 40 42 03 |74 00 11 
8.57 |14 way across East river................. 40 42 03 |74 00 11 
9.10 |34 way across East river, Pier 10, Manhattan|40 42 00 |74 00 05 
9.13 |34 way across East river, Pier 10, Manhattan|40 42 00 |74 00 05 
9.18 |34 way across East river, Pier 10, Manhattan|40 42 00 |74 00 05 
9.23 |34 way across East river, Pier 10, Manhattan|40 42 00 |74 00 05 
\-30" ja0 feet off pier, Brooklyn... 02.2562 < 2: 40 41 57 |73 59 59 
9.33 |80 feet off pier, Brooklyn................ 40 41 57 |73 59 59 
9.37 |30 feet off pier, Brooklyn................ 40 41 57 |73 59 59 
9.42 |30 feet off pier, Brooklyn................ 40 41 57 |73 59 59 
1.00 |30 feet off Pier 10, Manhattan............ 40 42 10 |74 00 23 
1.02 |30 feet off Pier 10, Manhattan............|40 42 10 |74 00 23 
1.05 |30 feet off Pier 10, Manhattan............ 40 42 10 |74 00 23 
1.08 |30 feet off Pier 10, Manhattan............ 40 42 10 |74 00 23 
1.12 |14 way across East river, Pier 10, Manhattan|40 42 07 |74 00 17 
1.14 |14 way across East river, Pier 10, Manhattan|40 42 07 |74 00 17 
1.17 |14 way across East river, Pier 10, Manhattan|40 42 07 |74 00 17 
1.20 |34 way across East river, Pier 10, Manhattan|40 42 07 |74 00 17 
1.25 |}4 way across East river................. 40 42 03 |74 00 11 
1.27 |% way across East river..............--- 40 42 03 |74 00 11 
1.30 |44 way across East river................. 40 42 03 |74 00 11 
1.33 |14 way across East river................. 40 42 03 |74 00 11 
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No. of 
Bacteria 
per C.C, 


2,800" 

1,900 

1,600 
550 


with a velocity of 5 miles per hour from 








ne 





8,500 
7,400 
5,300 
3,200 


7,700 
6,900 
6,400 
5,800 


| 





10,000 
7,900 
7,400 
6,400 


13,000 


5,300 
4,800 
4200 


10,000 


7,900 
6,400 
4,800 


8,000 
7,400 
6,400 » 
5,300 


10,000 


9,400 
6,400 
5,300 
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Sample 
No. 


159 
160 
161 
162 
163 
164 


165 
166 


a velocity of 10 miles per hour. 
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TABLE X V—Continued 
7—EAST RIVER. APRIL 22, 1909—Continued 








Location of Samples 


Approximate 








34 way across East river 
Manhattaninceaas nose es hae ete ttene 
1.42 |84 way across East river : 
Manhattamvccs tate sista atten omatesenon tate: 

1.45 |84 way across East river 
Manhattant.c. cocina reer 
1.48 |84 way across East river 
Manhattany anon seas coca eee 


1.55 |80 feet off Pier 10, Brooklyn............. 
1.57 |30'feet;olt Pier 10, Brooklyn ayyasc an ek 
2.00 |30 feet off Pier 10, Brooklyn............. 
2.05 |30 feet off Pier 10, Brooklyn............. 











° , ut 


40 42 00 
40 42 00 
40 42 00 
40 42 00 





40 41 57 


40 41 57 
40 41 57 
40 41 57 


Latitude 





Longitude 


° , 


74 00 05 
74 00 05 


au 


74 00 05 


74 00 


73 59 


73 59 
73 59 
73 59 


05 


59 
59 
59 
59 


Per 
Feet . Temp. 

below ie water re 

surface Deg. C water 
1 Ebb — — 
10 Ebb —_ — 
20 Ebb — — 
40 Ebb _ a 
1 Ebb — — 
10 Ebb — —— 
20 Ebb — — 
40 Ebb —_— — 


8—KILL VAN KULL. APRIL 26, 1909 
High water occurred at Governors Island at 1.89 P. M. The wind was northwest from 9.50 A. M. until 11.00 A. M. with 





195 
196 


199 
200 





No. of 
Bacteria 
per C.C. 


10,200 
9,500 
8,500 
5,800 


15,900 


10,000 
7,900 
7,400 


From 3.04 P. M. to 4.10 P. M. the wind was northeast with a velocity of 15 miles per hour. 








9.50 
9.53 
9.57 
10.03 


10.05 
10.08 
10.12 
10.17 


10.19 
10.23 
10.28 
10.33 


10.35 
10.38 
10.45 
10.55 


20 feet off Columbia Oil Co. Pier, Bayonne 
20 feet off Columbia Oil Co. Pier, Bayonne 
20 feet off Columbia Oil Co. Pier, Bayonne 
iy oaway from Bayonne... sean. eee 





4 way from Bayonne.;..24..- onde eee 
goway irom Bayonne ys... 0 ee eee 
14 way from Bayonne.) 2) jan. eee 
¥ way across Kill van Kull.............. 





¥4 way across Kill van Kull.............. 
4 way across Kill van Kull.............. 
14 way across Kill van Kull.............. 
34 way across from Bayonne............. 





34 way across from Bayonne............. 
34 way across from Bayonne............. 
34 way across from Bayonne............. 
20 feet off dock foot Jersey street, New 

Brighton, Sx I she. enews eae mee 








11.00 |20 feet off dock foot Jersey street, New 
Brighton, 8G ca), eck ee aah ee 

3.04 |20 feet from Columbia Oil Co. Pier, Bayonne 
3.07 |20 feet from Columbia Oil Co. Pier, Bayonne 
3.10 |20 feet from Columbia Oil Co. Pier, Bayonne 


3.18 
3.22 
3.25 
3.28 


3.36 
3.39 
3.42 
3.45 
3.52 


3.54 
3.57 
4.00 
4.05 


4.10 





\4 way across Kill van Kull from Bayonne 
\4 way across Kill van Kull from Bayonne 
4 way across Kill van Kull from Bayonne 
4 way across Kill van Kull from Bayonne 


Y way across Kill van Kull............. 
¥ way across Kill van Kull............. 
4 way across Kill van Kull............. 
6 way across Kill van Kull............. 
34 way across Kill van Kull from Bayonne 





34 way across Kill van Kull from Bayonne 
34 way across Kill van Kull from Bayonne 
34 way across Kill van Kull............. 
20 feet off dock foot Jersey street, New 

Brighton, 8.F, .ijre.2 20 eee ee 
20 feet off dock foot Jersey street, New 

Brighton, S. I 





Ce 


40 39 02 
40 39 02 
40 39 02 
40 39 00 





38 
39 
39 
39 


39 
39 
39 
39 


38 
38 
38 
40 38 
40 38 


40 38 
40 38 
40 38 
40 38 51 


40 38 51 








74 05 
74 05 
74 05 
74 05 


74 05 


74 05 
74 05 
74 05 


74 04 


74 05 
74 05 
74 05 


74 05 


74 05 
74 05 


74 05 


74 05 
74 05 
74 05 
74 05 


74 05 


74 05 
74 05 
74 05 


74 05 


74 05 
74 05 
74 05 
74 05 


74 05 





74 05 
74 05 


74 05 


74:05 


23 
26 
26 
26 


26 


26 
26 


25 
25 
25 
25 
24 


24 
24 
24 
23 


23 























1 Flood —— — 
10 Flood — — 
20 Flood —_ — 

1 Flood — — 
10 Flood — — 
20 Flood — —— 
40 Flood — — 

1 Flood — — 
10 Flood — — 
20 Flood — — 
40 Flood —_ — 

1 Flood — — 
10 Flood — 

20 Flood — — 
40 Flood — — 

il Flood —_ — 
10 Flood — — 

1 Ebb — — 
10 Ebb — a 
20 Ebb — — 

1 Ebb — —_ 
10 Ebb — — 
20 Ebb — —_ 
40 Ebb — — 

1 Ebb — — 
10 Ebb — — 
20 Ebb — | — 
40 Ebb — — 

1 Ebb — — 
10 Ebb _ _ 
20 Ebb —_ 
40 Ebb — — 

1 Ebb — —— 
10 Ebb > —_ — 


6,400 
4,200 
3,700 
5,300 


3,200 
2,600 
1,600 
7,400 


6,400 
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TABLE XV—Continued 
9—HARLEM RIVER. APRIL 27, 1909 


High water occurred at Governor’s Island at 2.32 P.M. The wind was northwest with a velocity of 5 miles per hour. 








Location of Samples 


Approximate 


Latitude 








i | | 


TR | | eS | | NS | een] 


ar a | a | | aa 


_—_—_——— | | | | 


225 
226 
227 
228 


11.05 |At Third avenue bridge, 10 feet from east 


OT Ee A IAE athe, Sie che age Eas arene 
11.08 |At “deaoly avenue bridge, 10 feet from east 
SO ead whe: SE ea Aa CE ae 
11.16 |At Third avenue bridge, 14 way across from 
CAS CISHOLO strstr cag <i ent ae nooks Andee Reese 
11.19 |At Third avenue bridge, 14 way across from 
CORTE Ne clas tyes ae eae A ee a ea 


11.22 |At Third avenue bridge, 14 way across from 
CES SHOrC mnt ate tint tc mele eaten: 

11.30 |At Third avenue bridge, midstream....... 
11.32 |At Third avenue bridge, midstream....... 

| 11.35 |At Third avenue bridge, midstream....... 





11.44 |At Third avenue bridge, 34 way across from 
EASUIGHOVO Sa ae erate ioe ee oa ls 
11.47 |At Third avenue bridge, 34 way across from 
Rasp Moret | Mocca lei Soe cee oa 2 
11.50 |At Third avenue bridge, 34 way across from 
BOR SUOMRR ree Sour hae Sees 
12.00 |At Third avenue bridge, 10 feet from west 
RROTG tra cates <siiinbie in os «at, « 


12.05 |At Stray avenue bridge, 10 feet from west 
BORO es Po niee seis ie Fhe Riek es oaks 
4.34 |At Third avenue bridge, 10 feet from east 


4.36 |At Third avenue bridge, 10 feet from east 


4.42 |At Third avenue bridge, 14 way across from 





° ’ ” 


40 28 27 
40 28 27 
40 48 26 
40 48 26 


40 48 25 


40 48 25 
40 48 25 
40 48 25 





40 48 25 
40 48 25 
40 48 27 
40 48 27 





Feet : No. of 

below d Bacteria 
Longitude surface per C.C. 
° , iA 
73 55 55 20,000 
13" 55_50 13,000 
73 55 56 18,000 
7d 55 56 14,000 
73 55 56 10,000 
ia 55 57 12,000 
73 55 57 8,500 
Teh {stay liye 6,400 
(633 gs) 82 13,000 
1a 55 58 9,500 
ia 55 58 6,400 
73 56 00 19,000 
73 56 00 14,000 
73 56 00 7,400 
Tis) Sa he 13,000 
73 55 55 9,500 
73 55 56 11,000 
ip 55) 56 8,500 
73°55 56 5,300 
7% (a35) GY/ 9,500 
(3) BS fas 7,400 
TonoD OG 4,200 
73 55 58 12,000 
73 55 58 9,000 
7a 55 58 6,400 
73 56 00 17,000 
73 56 00 11,000 
73 56 00 7,400 


CARHIGHOLG Hie ta «eee Wei aiste me 40 48 26 
4.44 |At Third avenue bridge, 14 way across from 

PARE BHOFONAL LS. ali Sk Cae Meee 40 48 26 
4.46 'At Third avenue bridge, 4 way across from 

PRLIEROTC Ea ene .c ae A eae aa 40 48 26 
4.50 |At Third avenue bridge, midstream....... 40 48 25 
4.52 |At Third avenue bridge, midstream....... 40 48 25 
4.54 |At Third avenue bridge, midstream....... 40 48 25 
4.58 |At Third avenue bridge, 34 way across from 

Cast SHORE Mie rca.| poet ee toni chats & 40 48 25 
5.00 |At Third avenue bridge, 34 way across from 

CASIIRNOLE NA AA ORG om CR nee eee 40 48 25 
5.02 |At Third avenue bridge, 34 way across from 

CASUBDOLG see nator hone. reeetrte aren aie. 40 48 25 
5.06 |At Third avenue bridge, 10 feet from west 

BNOLG tote ee eee eters ee eect. 40 48 25 
5.08 |At Third avenue bridge, 10 feet from west 

BOLE ker ere sore tes ah er Panett ate 40 48 25 
5.10 |At Third avenue bridge, 10 feet from west 

RDORCES Octet ake et toads 40 48 25 
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RESULTS OF ANALYSES 


TABLE XV—Continued 


10—HUDSON RIVER. MAY 3, 1909 


Low water occurred at Governor’s Island at 12.55 P. M. The wind was southeast with a velocity of from 20 to 50 miles 








per hour. 
Location of Samples : 
Sample | Hour 2 below | tial eee 
No. -M. : . . surface | Current Deg. C 
Approximate Latitude | Longitude alee 
Sarg ° , ut ° , ut 
229 | 12.05 |50 feet off pier on New Jersey shore, oppo- 
site Riverdale station................. 40 54 14 |73 55 58 1 Ebb — 
230 | 12.08 |50 feet off pier on New Jersey shore, oppo- 
site Riverdale station... 54 14 |73 55 58 10 Ebb — 
231 | 12.11 |50 feet off pier on New Jersey shore, oppo- 
site Raverdale stationa. cee anaes 54 14 |73 55 58 16 Ebb — 
232 12.25 |14 way across Hudson river from New Jer- 
sey BROTE sees oes ee See 12 |73 55 42 if Ebb — 
233 12.28 |14 way across Hudson river from New Jer- 
Bey shore A5,) uch cee Sees ciate oe 40 54 12 |73 55 42} 10 Ebb — 
234 | 12.32 |14 way across Hudson river from New Jer- 
sey shores) hii: 2. SoG, ae ee See 40 54 12 |73 55 42 | 20 Ebb — 
235 1.00 |}4 way across Hudson river............ .|40 54 08 |73 55 28 1 Ebb — 
236 1.03 |} way across Hudson river.............. 40 54 08 |73 55 28 | 10 Ebb — 
237 1.08 |14 way across Hudson river............. 40 54 08 |73 55 28 | 20 Ebb — 
238 1.12 |4% way across Hudson river.............. 40 54 08 |73 55 28 | 30 Ebb — 
239 1.25 |34 way across Hudson river from New Jer- 
Hey shoreteie. none wee ne ee eae 40 54 06 |73 55 10 1 Ebb — 
240 1.28 |34 way across Hudson river from New Jer- 
Bey SNOTC Sas oe Ae ee ee ee 40 54 06 173 55 10} 10 Ebb — 
241 1.32 |34 way across Hudson river from New Jer- 
sey shores et: Korea eee eee 40 54 06 \73 55 10, 20 Ebb — 
242 1.37 |34 way across Hudson river from New Jer- 
sey shore. 2.4 sts. Src eee 40 54 06 |73 55 10 | 40 Ebb a 
243 1.54 |30 feet off pier at Riverdale station.... .. 40 54 03 |73 54 57 1 Ebb — 
244 1.57 |30 feet off pier at Riverdale station...... 40 54 08 |73 54 57 10 Ebb — 
245 5.15 \50 feet off pier, New Jersey, opposite River- 
dale station: 4... oe ee eee 40 54 14 |73 55 58 1 Flood — 
246 5.17 |50 feet off pier, New Jersey, opposite River- 
dale station. 2. 20, ca. 22 aed see 40 54 14 |73 55 58 10 Flood —_ 
247 5.20 |50 feet off pier, New Jersey, opposite River- 
dale*station:a ae ee ee ee, eee 40 54 14 |73 55 58 | 18 Flood — 
248 5.27 |144 way across Hudson from New Jersey 
ShHOrGl 3... Sa Re ee ee 40 54 12 |73 55 42 1 Flood — 
249 5.29 |44 way across Hudson from New Jersey 
shorecsc) 26 etek eee Oe 40 54 12 (738 55 42] 10 Flood — 
250 5.32 |14 way across Hudson from New Jersey 
Shorey cee de ee 40 54 12 |73 55 42 20 Flood — 
251 5.42 |14 way across Hudson river.............. 40 54 08 173 55 28 1 Flood —_ 
252 5.44 |14 way across Hudson river............. 40 54 08 |73 55 28 10 Flood — 
253 5.47 |1% way across Hudson TIVED ped Se ee 40 54 08 |73 55 28 | 20 Flood — 
254 5.50 |24 way across Hudson river. 40 54 08 |73 55 28} 30 Flood — 
74% 5.59 |34 way across Hudson river from New Jer- 
sey ShOrGss.. 3. Meee eee eee 40 54 06 |73 55 10 1 Flood — 
256 6.02 |34 way across Hudson river from New Jer- 
sey shore ses. er ee eee 40 54 06 |73 55 10 10 Flood — 
257 6.05 |34 way across Hudson river from New Jer- \ 
pey shore s3... 2 F208 ince eee eee 40 54 06 |738 55 10 | 20 Flood — 
258 6.08 |34 way across Hudson river from New Jer- 
sey shore: jas oe ee eee 40 54 06 |73 55 10 | 40 Flood — 
259 6.16 |30 feet off pier at Riverdale station, N. Y. 
C: B.Rii ee eee eee 40 54 03 |73 54 57 1 Flood — 
260 6.20 |30 feet off pier at Riverdale station, N. Y. 
waaidethe wee O Rete eae ae een 40 54 08 |73 54 57 | 10 Flood — 















































Per 
cent. 
land 

water 


No. of 
Bacteria 


per C.C. 


5,800 
5,200 
4,400 
5,300 


4,700 


3,700 
6,200 
5,300 


4,400 


2,700 
8,400 
6,400 


4,200 
3,700 
12,000 
8,500 
4,900 
3,800 
3,200 


4,700 


4,200 
2,700 
5,300 
4,700 


3,700 
3,200 


6,800 
6,400 


3,700 
4,200 
7,400 
5,800 


273 
274 
275 
276 


277 


278 
279 
280 


289 


Hour 
A.M. 
Approximate 
° / ”t 
10.00 |Hudson river, midstream, opposite River- 
dale station, NVC Wena. Ho ee ee 40 54 08 
10.03 |Hudson river, midstream, erate River- 
dale station, NEV Gan Re a ee 40 54 08 
10.05 |Hudson river, midstream, opposite River- 
dale station, N. Y. C. FOR Ge ee We, 40 54 08 
10.20 |1000 feet off east shore opposite Spuyten 
PETRIE EROK At RN iene tet oo va Ape se 40 52 48 
10.22 |1000 feet off east shore opposite Spuyten 
LD aca | Gg 0) deta ei ae) le Dw ae ge 40 52 48 
10.24 |1000 feet off east shore opposite Spuyten 
ay re reeks os. ike 2 5 oti eilora ts sleds 40 52 48 
10.34 |1000 feet off east shore, Innwood station, 
URE ETO el Agee SPR pe a na ee 40 52 13 
10.35 |1000 feet off east shore, Innwood station, 
NMAC Ee ce tees DeSean 40 52 13 
10.37 |1000 feet off east shore, Innwood station, 
lee VGGRGE 1 She! LUV IRYRR CRA or ch RO Re  < e 40 52 13 
10.57 |500 feet off east shore opposite Fort Wash- 
Paves Koved BXoy nO oie seecice-weemuen oie sortacadt b A eeeeE es 40 51 02 
10.58 |500 feet off east shore opposite Fort Wash- 
ROSLORVE ONIRNE son. tite ae edien es off fos 40 51 02 
11.00 |500 feet off east shore opposite Fort Wash- 
BEN LAMA Ae ONES Bh thehetiee ts niche AR tern Shand 5 40 51 02 
11.14 |1000 feet off east shore opposite West 157th 
SULCCH sree s Sar Mie sale ee Hee cs bie 40 50 14 
11.15 |1000 feet off east shore opposite West 157th 
SUCCES ee ae ae 40 50 14 
11.17 |1000 feet off east shore opposite West 157th 
BULCCH re rete ee Or oars Breas 40 50 14 
11.47 |1000 feet off east shore opposite West 92d 
BELOCE ee ee Cc Cae SAR on a eee ee hia 40 47 44 
11.48 |1000 feet off east shore opposite West 92d 
BUree bse sche teeiss oe Basic ont Somes cries eucils bray 40 47 44 
11.50 |1000 feet off east shore opposite West 92d 
Btreetse aaa. ete atures Serer aetna 40 47 44 
12.20 |1000 feet off east shore opposite West 62d 
BELCOL LP RES oun ero een snatel 40 46 37 
12.21 {1000 feet off east shore opposite West 62d 
BLECRG Ame ee eal cae Sete wht da delle 2 40 46 37 
12.23 |1000 feet off east shore opposite West 62d 
SUCC Leer che nee iene tae as 40 46 37 
12.43 |1000 feet off east shore opposite West 42d 
BETCE Ura te e lneicve cielo ate Lit steteradera sieht 40 45 50 
12.44 |1000 feet off east shore opposite West 42d 
SLY OOb eee Nets gies hero. ates eee Mean sean 40 45 50 
12.46 |1000 feet off east shore opposite West 42d 
BLPCOU ee ere eh Oee «nce, Be Bae eee aubtvie ie 40 45 50 
1.04 |200 feet off east shore opposite West 23d 
BLPOCH/ Ag era mete Soe ta se oe eats Sok ee es 40 45 03 
1.05 |200 feet off east shore opposite West 23d 
BULCCL see tn Oe vin at se abe ene es & 40 45 03 
1.07 |200 feet off east shore opposite West 23d 
RIVCOUSe eee soak aie Se tee eh Soran s 40 45 03 
1.22 |200 feet off east shore opposite Gansevoort) — 
BUTEChr acs emyeh hoe casts Ate ier: 40 44 21 
1.23 |200 feet off east shore opposite Gansevoort 
BUPCCbi ats sels sree ik oe euler aalreie sate s/o 40 44 21 
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11—HUDSON RIVER. MAY 4, 1909 


Low water occurred at Governors Island at 1.53 P.M. The wind was southwest with a velocity of 5 miles per hour. 





Location of Samples 

















Latitude | Longitude surface 





73 
73 
73 
73 


73 
73 
73 


73 
73 
73 
73 


73 
73 
73 
73 


73 


55 28 
55 28 
55 28 
55 45 


55 45 
55 45 
56 09 


57 09 
57 09 
57 09 
58 55 


58 55 
58 55 
59 51 
59 51 


59 51 


74 00 22 
74 00 22 
74 00 22 


74 
74 
74 
74 
74 


00 43 
00 43 
00 43 
00 51 
00 51 


Feet 
below 


10 
30 





10 
30 





10 
30 


10 





30 


10 
30 


10 
30 


10 








233 
Tidal Barteria 
per C.C. 
Ebb 7,400 
Ebb 5,800 
Ebb 3,700 
Ebb 5,800 
Ebb 4,700 
Ebb 3,200 
Ebb 5,300 
Ebb 4,200 
Ebb 2,600 
Ebb 5,400 
Ebb 4,700 
Ebb 4,200 
Ebb 5,800 
Ebb 6,400 
Ebb 3,700 
Ebb 6,600 
Ebb 5,300 
Ebb 2,800 
Ebb 7,400 
Ebb 5,800 
Ebb 3,700 
Ebb 8,500 
Ebb 7,600 
Ebb 3,200 
Ebb 9,500 
Ebb 7,900 
Ebb 4,200 
Ebb 6,400 
Ebb 8,000 
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Sample 
No. 


290 
291 
292 


293 


294 
295 
296 
297 
298 
299 
300 
301 
302 
303 


304 


305 




















Location of Samples Feet 
HOU? |S 
P. M. . surface 
Approximate Latitude | Longitude 
° / ut ° 4 wy 
1.25 |200 feet off east shore opposite Gansvoort 
street i. coe ee a tee Pe eee 40 44 21 |74 00 51 | 30 
1.40 |200 feet off east shore opposite Pier 37, 
Charlton streets 24.60.2095 as eee 40 43 41 |74 00 55 1 
1.41 |200 feet off east shore opposite Pier 37, 
Charlton street. sc8 2a see a ree 40 43 41 |74 00 55 | 10 
1.43 |200 feet off east shore opposite Pier 37, ; 
Charlton:street 405.5 By eae eee 40 43 41 |74 00 55 | 30 
2.03 |200 feet off east shore opposite Pier 21, 
TUANEIStTeCt setae ee tee 40 43 06 |74 01 O1 1 
2.04 |200 feet off east shore opposite Pier 21, 
Diiane’streets onos. Die sea et eo ae 40 43 06 '74 01 01 | 10 
2.05 |200 feet off east shore opposite Pier 21, 
Duane street hf We. de ae ee ee 40 43 06 |74 01 01 | 30 
2.16 |300 feet off east shore opposite Liberty street|40 42 41 |74 01 03 1 
2.17 |300 feet off east shore opposite Liberty street|40 42 41 |74 01 03 | 10 
2.18 |300 feet off east shore opposite Liberty street|40 42 41 |74 01 03 | 30 
2.28 |100 feet off east shore opposite Pier A..... 40 42 16 |74 01 09 1 
2.30 |100 feet off east shore opposite Pier A..... 40 42 16 |74 01 09; 10 
2.32 |100 feet off east shore opposite Pier A..... 40 42 16 |74 01 09 | +130 
2.45 |500 feet west of Castle William, Governors 
Island. C5. ot ae ee ee 40 41 35 |74 01 19 1 
2.47 |500 feet west of Castle William, Governors 
Island). 5:2552,0 Bre barks ee eee 40 41 35 |74 0119 | 10 
2.50 '500 feet west of Castle William, Governors 
Islands, isfcc ce te & Oe eae ee ee 40 41 35 |74 01 19 | 30 
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Per 


cent. No. of 


Bacteria 


Temp. 
water 


current Deg. C. land per C.c. 


water 











Ebb 
Ebb 
Ebb 


Ebb 
Ebb 
Ebb 
Ebb 
Ebb 


12—NEWARK BAY AND PASSAIC RIVER. MAY 10, 1909 


3,600 
9,000 
8,200 


4,700 
9,500 
9,000 
5,300 
9,200 
7,900 
4,600 
10,500 


8,500 
4,200 


6,800 
4,800 





Pe Reel ei eae 


2,600 





High water at Governors Island at 11.41 A.M. The wind until 1.02 P. M. was south with a velocity of 10 miles per hour. 
At 3.45 P. M. the velocity was 40 miles per hour. 





306 
307 
308 
309 


310 
311 
312 
313 














10.45 |200 feet from Bergen Point shore at C. R.R. 

of Nw J, bridgex ce te eee eee ‘40 39 17 
10.47 |200 feet from Bergen Point shore at C. R.R. 
of .NisJs bridge.t09. cee a eee 40 39 17 


Buco Ns JESS ea ta See ee 40 39 17 
10.55 |% BS. ee Newark bay near drawbridge 


10.57 |14 way across Newark bay near drawbridge 
C..ReRe ob NG Either 40 39 17 
¥4 way across Newark bay on line C. R.R. 
of N,.J. bridve.c5 1.2.7 Ae ae eee 40 39 17 
¥% way across Newark bay on line C. R.R. 
of .N; J; bridgé:.<. 3. A ee ee 40 39 17 


34 way across Newark bay from east shore.|40 39 17 





Of IN vids Aten view cere eee 40 39 17 


74 08 26 
74 08 06 
74 08 46 


74 08 46 


74 08 46 
74 09 14 


74 09 14 
74 09 40 


(rn | | | | | | 


314 
315 
316 
317 


318 


319 








74 09 40 





11.12 |34 way across Newark bay from east shore.|40 39 17 
11.18 |300 feet from west shore, Elizabethport....|40 89 18 |74 10 02 
11.20 |300 feet from west shore, Elizabethport....|40 39 18 |74 10 02 





At red bell buoy in channel between C. R.R. 
of N. J. and B. & O. R.R. bridge....... 40 40 15 |74 08 10 


| SS | 





At red bell buoy in channel between C. R.R. 
of N. J. and B. & O. R.R. bridge..... 40 40 15 |74 08 10 
At red bell buoy in channel between C. R.R. 





of N. J. and B. & O. R.R. bridge....... 40 40 15 |74 08 10 
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12—NEWARK BAY AND PASSAIC RIVER. MAY 10, 1909—Continued 












Locati £S 1 
Sample | Hour PREM ae yt os ee Tidal ‘eee ie of 
No. A.M. current | .”2¥er acteria 
surface Deg. C. per C.C. 





Approximate Latitude |Longitude 


| eee | | | | 


° , ” ° , wt 


320 | 12.00 |At drawbridge B. & O. R.R. bridge in chan- 








RSA ranted aa sense oie ee ee ot 40 41 56 |74 07 15 1 Flood 
321 | 12.02 /At qraubriiee B. & O. R.R. bridge in chan- 

BEROUDEY Grima bavowet ears axes say 40 41 56 |74 07 15 | 10 Flood 
322 | 12.05 |At Parbriike B. & O. R.R. bridge in chan- 

MOMOMOA Veer sce ase we tales 40 41 56 |74 07 15 | 20 Flood 
323. | 12.20 |Passaic river at drawbridge N. Y. & Newark 

PeereMICAIBON Sees ce « tila Ge tls 40 43 21 |74 07 18 1 Flood 
824 | 12.22 |Passaic river at drawbridge N. Y. & Newark 

Peer CHENMNOE eG ss lise hee hs 40 43 21 |74 07 18 | 10 Flood 
325 | 12.38 |Passaic river just above P. R.R. freight 

TIA Gee eer ee noe on die Gace 40 44 10 |74 09 45 1 Flood 
326 | 12.40 |Passaic river just above P. R.R. freight 

bridge, below Newark................. 40 44 10 |74 09 45 | 10 Flood 
327 1 00 |Passaic river, just below P. R.R. passenger 

brid euineNewalkece 5 cei ouisuhia ce 40 44 49 |74 09 56 1 Flood 
328 1.02 |Passaic river, just below P. R.R. passenger 

POSE ANNO WONE cosets aos wk esl sla's 140 44 49 174 09 56] 10 Flood 
329 3.10 |Passaic river, just below P. R.R. passenger 

Dridge me Newark. oye Ss ka 40 44 49 |74 09 56 1 Ebb 
330 3.12 |Passaic river, just below P. R.R. passenger 

pridge.tn Newark 0.) ack vo. cee 40 44 49 |74 09 56 | 10 Ebb 
331 3 33 |Passaic river, just above P. R.R. eee 

bridge below Newark... .|40 44 10 |74 09 45 1 Ebb 
332 3.35 |Passaic river, just above P. R.R. freight 

bridge below Newark. . 40 44 10 |74 09 45 | 10 Ebb 
333 3.45 |Passaic river at drawbridge, N. Y. & New- 

Beret. WLOPANHEl \ 0. io. tye 140 43 21 |74 07 18 1 Ebb 
334 3.47 |Passaic river at drawbridge, N. Y. & N ew- 

perk H.itcin Channel.) jcc. acs © cde ce ews .|40 43 21 |74 07 18 | 10 Ebb 
335 4.00 |At drawbridge of B. & O. R.R. bridge 4 

channel of Newark bay.............. 0 41 56 |74 07 15 1 Ebb 
336 4.02 |At drawbridge of B. & O. R.R. bridge in 

channel of Newark bay.............. .|40 41 56 |74 07 15 | 10 Ebb 
337 4.04 |At drawbridge of B. & O. R.R. bridge in 

channel of Newark bay................ 40 41 56 |74 07 15 | 20 Ebb 





338 4.20 |At red bell buoy in channel in bay between 

C. R.R. of N. J. and B. & O. R.R. bridges/40 40 15 |74 08 10 1 Ebb 
339 4,22 |At red bell buoy in channel in bay between 

C. R.R. of N. J. and B. & O. R.R. bridges/40 40 15 |74 08 10} 10 Ebb 
340 4.24 |At red bell buoy in channel in bay between : 

C.R.R. of N. J. and B. & O. R.R. bridges|40 40 15 |74 08 10 | 20 Ebb 
341 4.35 |200 feet from Bergen Point shore at C. R.R. 


ede OLIGGE TS Piatayule See vit eee ivi 40 39 17 |74 08 26 1 Ebb 
342 4.37 |200 feet from Bergen Point shore at C. R.R. 

SIN oh OTIOLE oy cance ie cee eas Gucke 40 39 17 |74 08 26; 10 Ebb 
343 4.42 |At ea bvidie, C. R.R. of N. J. in channel 

about 14 way across bay............... 40 39 17 |74 08 46 1 Ebb 
344 4.44 |At drawbridge, C. R.R. of N. J. in channel 

about 14 way across bay.............. 40 39 17 |74 08 46 | 10 Ebb 
345 4.46 |At drawbridge, C. R.R. of N. J. in channel 

about 14 way across bay............. 40 39 17 |74 08 46 | 20 Ebb 
346 4.51 |% way across Newark bay on line C. R. R. 

DEN Aa SORE cob sete oie ci ketosis 40 39 17 |74 09 14 1 Ebb 
347 4.53 | way across Newark bay on line C. R.R. 

DENS IS DHOREs fee lasas doesent 40 39 17 |74 09 14] 10 Ebb 
348 4.58 |34 way across Newark bay from east shore|40 39 17 |74 09 40 1 Ebb 
349 5.00 |34 way across Newark bay from east shore/40 39 17 |74 09 40 | 10 Ebb 
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13—HUDSON RIVER. MAY 11, 1909 
High water occurred at Governor’s Island at 12.21 P.M. The wind was north with a velocity of 40 miles per hour. 








350 
351 
352 
353 


354 
355 
356 
357 


358 
359 


361 


362 


363 
364 
365 


366 
367 
368 





















































Location of Samples 
oe 

Approximate Latitude | Longitude 

1o) / tA fe} , uv 
9.14 |50 feet off Pier A, Hudson river........... 40 42 16 |74 01 08 
9.15 |50 feet off Pier A, Hudson river........... 40 42 16 |74 01 08 
9.16 |50 feet off Pier A, Hudson river........... 40 42 16 |74 01 08 
9.18 |50 feet off Pier A, Hudson river........... 40 42 16 |74 01 08 
9.23 |14 way across Hudson river from Pier A.. ./40 42 17 |74 01 20 
9.24 |14 way across Hudson river from Pier A.. .|40 42 17 |74 01 20 
9.25 |14 way across Hudson river from Pier A.. .|40 42 17 |74 01 20 
9.27 |14 way across Hudson river from Pier A.. .|40 42 17 |74 01 20 
9.32 |44 way across Hudson river............ 40 42 19 |74 01 34 
9.33 |14 way across Hudson river............ [40 42 19 |74 O01 34 
9.34 |44 way across Hudson river............ .|40 42 19 \74 01 34 
9.36 |14 way across Hudson river.............. 40 42 19 |74 01 34 
9.41 |34 way across Hudson river from Pier A. .|40 42 21 |74 01 48 
9.42 |84 way across Hudson river from Pier A.../40 42 21 |74 01 48 
9.43 |34 way across Hudson river from Pier A.. .|/40 42 21 |74 01 48 
9.45 |34 way across Hudson river from Pier A.. .|40 42 21 |74 01 48 
9.50 |50ft. from C.R.R. of N.J., Pier 5, Jersey City.|40 42 22 |74 02 O1 
9.52 |50ft. fromC.R.R.of N.J., Pier 5, Jersey City.|40 42 22 |74 02 01 
9.54 |50ft. from C.R.R. of N.J., Pier 5, Jersey City.|40 42 22 |74 02 01 














Per 

Feet Temp. 
below | creat | Water, | ond 
surface Deg. C. ater 
1 Ebb — — 
10 Ebb -~ — 
20 Ebb — — 
40 Ebb — — 
1 Ebb — _ 
10 Ebb —_ — 
20 Ebb — _ 
40 Ebb — — 
1 Ebb — — 
10 Ebb — — 
20 Ebb —_ — 
40 Ebb — — 
1 Ebb — — 
10 Ebb — — 
20 Ebb — —— 
40 Ebb — — 
1 Ebb — _ 
10 Ebb — —_ 
20 Ebb — — 


14—HUDSON RIVER. MAY 12, 1909 
High water at Governor’s Island at 1.21 P.M. The wind was southwest with a velocity of 5 miles per hour. 














369 
370 
371 
372 


373 
374 
375 
376 


377 
378 
379 
380 


381 
382 
383 
384 


385 
386 
387 



































































388 
389 


3.15 |50 feet off Pier A, Hudson river........... 40 42 16 |74 01 08 1 Flood — _ 
3.16 |50 feet off Pier A, Hudson river........... 40 42 16 |74 01 08 | 10 Flood —_ — 
3.17 |50 feet off Pier A, Hudson river........... 40 42 16 |74 01 08 | 20 Flood — —_ 
3.19 |50 feet off Pier A, Hudson river........... 40 42 16 |74 01 08 | 40 Flood — _ 
3.23 |14 way across Hudson river from Pier A.. ./40 42 17 |74 01 20 1 Flood _ —_ 
3.24 |14 way across Hudson river from Pier A...|40 42 17 |74 01 20 | 10 Flood — — 
3.25 |14 way across Hudson river from Pier A...|40 42 17 |74 01 20 | 20 Flood — _ 
3.27 |14 way across Hudson river from Pier A.. ./40 42 17 |74 01 20 | 40 Flood — _ 
3.31 |1% way across Hudson river.............. 40 42 19 |74 01 34 a Flood — 
3.32 |144 way across Hudson river.............. 40 42 19 |74 01 34 10 Flood — 
3.33 |14 way across Hudson river.............. 40 42 19 |74 01 341 20 Flood - — 
3.35 |44 way across Hudson river.............. 40 42 19 |74 01 34] 40 Flood —_ 
3.39 |34 way across Hudson river from Pier A.. ./40 42 21 |74 01 48 1 Flood —_ 
3.40 |34 way across Hudson river from Pier A.. .|40 42 21 |74 01 48 10 Flood _— 
3.41 |34 way across Hudson river from Pier A.. .|40 42 21 |74 01 48} 20 Flood — 
3.43 |84 way across Hudson river from Pier A...|40 42 21 |74 01 08 | 40 Flood — 
3.47 |50ft.fromC.R.R. of N.J., Pier 5, JerseyCity.|40 42 22 |74 02 01 1 Flood — 7,200 
3.48 |50ft.fromC.R.R.of N.J. Pier 5 ; Jersey City. 40 42 22 |74 02 O1 10 Flood — 5,800 
3.50 |50ft.fromC.R.R.of N.J., ; Pier 5, Jersey City.|40 42 22 |74 02 01 | 20 Flood — 4,700 
15—UPPER BAY, LOWER BAY AND ATLANTIC OCEAN. MAY 13, 1909 
High water occurred at Governor’s Island at 2.40 P. M. The wind was south with a velocity of 5 miles per hour. 
9.00 |At red spar buoy in Hudson river, opposite | 
Pher A. i500 tod eee eee eee 40 42 12 |74 01 19 1 Ebb — — 18,000 
9.01 |At me spar buoy in Hudson river, opposite 
Pier Aj és 0 (ceceeenen ie ear ee eee 40 42 12 |74 0119 | 10 Ebb —_ — 14,000 





a |e | |S | oe | ND | | en 


—_————— | | See | eC | 
——$____—_ 


404 
405 


407 


408 


409 
410 
411 
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15—UPPER BAY, LOWER BAY AND ATLANTIC OCEAN. MAY 13, 1909—Continued 


Location of Samples 




















Tidal 


Ebb 
Ebb 
Ebb 
Ebb 


Temp. 


water 
current Deg. C. 


Pape 
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Per 
cent. 
land 

water 





eee il 
it ooo 
[oe he Aue) 
ss 


eee a a | en 


412 
413 
414 
415 


416 
417 
418 
419 


Flood 
Flood 
Flood 
Flood 


Flood 
Flood 
Flood 
Flood 


— 5,300 
oe 3,100 
— 1,200 
— 640 


—— 840 
<= 260 
a 360 
= 160 


| | | | | | TS 


420 
421 
422 


Hour 
A.M 

Approximate Latitude 
° / "7 

9.02 |At red spar buoy in Hudson river, opposite 
VE Ro BR erect Ae ae, OO oe 0 42 12 

9.04 |At red spar buoy in Hudson river, opposite 
PAGE ers cule pn Ships oat na Gin hau wey 0 42 12 

9.20 |Upper bay, by per buoy A, off Red Hook, 
lByaoal id hall; lo hb a toe O ee ae roe 0 43 

9.21 |Upper bay, by spar buoy A, off Red Hook, 
LAE TLZC alhoeg on late ai ee goer Bee 0 40 43 

9.22 |Upper bay, by spar buoy A, off Red Hook, 
Brooklyn ctaacsc te cet rele: 0 40 43 

9.25 |Upper bay, by spar buoy A, off Red Hook, 
IBFOOKLY Isa ciketie ere deietciy us vie enaroe 0 40 43 
9.46 |Upper bay by bell buoy N 12%.......... 40 38 23 
9.47 |Upper bay by bell buoy N 12%.......... 40 38 23 
9.48 |Upper bay by bell buoy N 12%.......... 40 38 23 
9.50 |Upper bay by bell buoy N 124%.......... 40 38 23 

10.08 |Narrows, midway between Fort Lafayette 
Bei LOrty W AISWOLbNct.. a) oF ca ae acewes 0 36 25 

10.09 |Narrows, midway between Fort Lafayette 
and Fort Wadsworth.................. 40 36 25 

: 10.10 |Narrows, midway between Fort Lafayette 
and Fort Wadsworth................+. 40 36 25 

10.12 |Narrows, midway between Fort Lafayette 
S00 ort. Wadsworth: oo... owich vie ses os 40 36 25 
10.25 |Lower bay, by bell buoy Craven Shoal... ./40 35 08 
10.26 |Lower bay, by bell buoy Craven Shoal... .|40 35 08 
10.27 |Lower bay, by bell buoy Craven Shoal....,40 35 08 
10.30 |Lower bay, by bell buoy Craven Shoal... .|40 35 08 

10.50 |Lower bay, by bell buoy A. C. 24, in Am- 
Pepper CHSHNED oie Oca aoc. Moan mance Chad 40 33 30 

10.51 |Lower bay, by bell buoy A. C. 24, in Am- 
PPUSCCHATINOD Fos 9 via 2p sacs poe ese ee ho Baek 40 33 30 

10.53 |Lower bay, by bell buoy A. C. 24, in Am- 
DEOOO COMBO 5205 sJa0 <> cigas visheiot e Sia < 40 33 30 

10.55 |Lower bay, by bell buoy A. C. 24, in Am- 
Proseienannels,.c-s sates acs tee eke ee ae 40 33 30 

11.10 |Lower bay, by bell buoy A. C. 18, in Am- 
we COARDELS iso sie. oats Hal. oem odes > 40 32 00 

11.12 |Lower bay, by bell buoy A. C. 18, in Am- 
GOSS, COANNEEY oi... sik on -wids Bicker See es 40 32 00 

11.14 |Lower bay, by bell buoy A. C. 18, in Am- 
DrOseECHaNNels ere m cce cote meee ce ot: 40 32 00 

11.16 |Lower bay, by bell buoy A. C. 18, in Am- 
PRGRC DANTON. Ws.) as tne ence ares 40 32 00 

11.35 |Lower bay, by bell buoy A. C. 12, in Am- 
Pram CDatiiels s 2 0 26s nies ew sea. ass 40 31 05 

11.36 |Lower bay, by bell buoy A. C. 12, in Am- 
Prose -CHABNO fe. eee ors et ea ee ee oe 40 31 05 

11.38 |Lower bay, by bell buoy A. C. 12, in Am- 
Proee ChSanGre ses rs So wes © Ge are sir 40 31 05 

11.40 |Lower bay, by bell buoy A. C, 12, in Am- 
Prone Cuatieleie otic cic rs wre eee oes 40 31 05 

12.30 |Lower bay, by gas buoy A. C. E. 2, outer 
end Ambrose channel..... .|40 29 50 

12.32 |Lower bay, by gas buoy A, CLE 2, outer 
end Ambrose channel.................. 40 29 50 

12.34 |Lower bay, by gas buoy A. C. E. 2, outer 
end Ambrose channel.................. 40 29 50 


Feet 
below 

Longitude surface 
oy 

74 0119 | 20 
740119 | 40 
74 O1 45 1 
74 01 45 | 10 
74 01 45 | 20 
74 01 45 | 36 
74 03 14 1 
74 03 14 | 10 
4 03 14 | 35 
74 02 48 1 
74 02 48 | 10 
74 02 48 | 20 
74 02 48 | 40 
ge) 
nGe| 2 
74 O01 25 1 
74 01 25 | 10 
74 01 25 | 20 
74 01 25 | 40 
74 00 50 1 
74 00 50; 10 
74 00 50} 20 
74 00 50} 40 
73 59 10 1 
73 59 10; 10 
73 59 10 | 20 
73 59 10} 40 
73 56 15 1 
73 56 15 | 10 
73 5615 | 20 


Flood 
Flood 
Flood 


= 500 
— 460 
es 400 
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15—UPPER BAY, LOWER BAY AND ATLANTIC OCEAN. MAY 13, 1909—Continued 

















Latitude |Longitude 


° , “ut 


73 56 15 
73 53 35 
73 53 35 
73 53 35 


238 
TABLE XV—Continued 
Location of Samples 
Sample | Hour 
Nox, at be it 
Approximate 
° Ud Mt 
423 | 12.36 |Lower bay, by gas buoy A. C. E. 2, outer 
end Ambrose channelie-..54-.siena ee 40 29 50 
424 1.10 |Atlantic ocean, by whistling buoy......... 40 28 45 
425 1.12 |Atlantic ocean, by whistling buoy......... 40 28 45 
426 1.14 /Atlantic ocean, by whistling buoy......... 40 28 45 
427 1.16 |Atlantic ocean, by whistling buoy......... 40 28 45 














16—LOWER BAY. MAY 17, 1909 


73 53 35 


Feet 
below 


surface Corea Deg. C. 





Tidal 


Flood 


Flood 
Flood 
Flood 
Flood 


Temp. 
water 





No. of 
Bacteria 


per C.C. 


220 
600 
200 
340 
110 


Low water occurred at Governors Island at 12.35 P.M. The wind was southeast with a velocity of from 30 to 40 miles 








per hour. 

428 | 12.30 |At gas buoy, S. 2, near Coney Island shore|40 34 02 
429 | 12.32 |At gas buoy S. 2, near Coney Island shore|40 34 02 
430 | 12.35 |At gas buoy S. 2, near Coney Island shore/40 34 02 
431 1.04 |About 14 mile from buoy S. 2, on line..... 40 33 30 
432 1.07 |About 44 mile from buoy S. 2, on line..... 40 33 30 
433 1.10 |About 4% mile from buoy S. 2, on line..... 40 33 30 
434 1.21 |About 4% mile from buoy S. 2, on line..... 40 33 05 
435 1.23 |About 1% mile from buoy S. 2, on line..... 40 33 05 
436 1.25 |About 44 mile from buoy S. 2, on line..... 40 33 05 
437 2.00 |About 4% mile farther on line............. 40 32 40 
438 2.02 |About 1% mile farther on line............. 40 32 40 
439 2.05 |About 144 mile farther on line............. 40 32 40 
440 2.31 |About 1% mile farther on line............. 40 32 20 
441 2.33 |About. 4 mile farther on line............. 40 32 20 
442 2.35 |About 1% mile farther on line............. 40 32 20 
443 3.11 |About % mile farther on line............. 40 31 50 
444 3.13 |About 1% mile farther on line............. 40 31 50 
445 3.15 |About 1% mile farther on line............. 40 31 50 
446 3.35 |About 1000 feet northwest of buoy A. C. 12, 

online. set eee RE ere 40 29 50 
447 3.37 |About 1000 feet northwest of buoy A. C. 12, 

on: line foots te sce eee ee 40 29 50 
448 3.40 |About 1000 feet northwest of buoy A. C. 12, 

On Lines cli ee ees fos ee ee 40 29 50 
449 4.00 |50 feet north of buoy A. C. 12............ 40 29 50 
450 4.02 |50 feet north of buoy A. C.12............ 40 29 50 
451 4.05 |50 feet north of buoy A. C. 12............ 40 29 50 





























17—LOWER BAY. MAY 18, 1909 








73 59 20 
73 59 20 
73 59 20 
73 59 05 


73 58 15 


73 58 15 


73 58 15 
73 56 35 


73 56 35 


73 56 35 
73 56 25 
73 56 25 
73 56 25 


[as 
os 
__—_—$—_—$—$_—} 





~ 


338 


~ ~ ~~ 


LS 


Ral S 
S3sis 


~ 


bre bor | DO Cobo | Co CO 
[Xe eRe) 
S388 


Low water occurred at Governors Island at 1.22 P.M. The wind was north until 1.29 P. M. with a velocity of from 5 to 


10 miles per hour. 





452 
453 
454 
455 
456 





| 





From 1.49 P. M. the wind was southeast with a velocity of 10 miles per hour. 








10.00 |100 feet south of buoy A. C. 12, in Ambrose 
channel. O43 see ee ee 

10.02 |100 feet south of buoy A. C. 12, in Ambrose 
channel: crea ao een ee oe 

10.05 |100 feet south of buoy A. C. 12, in Ambrose 
channel: ts aaa ee ee ee 

10.07 |100 feet south of buoy A. C. 12, in Ambrose 
channel 7.7) hae ee ee 
pee eee between buoy A. C. 12 and buoy 


16 6 6)o w fe, 0) 0) Bila (6) a (6) Cle) 6 1h -0l 6 we) © 1® Ble fo 


40 29 45 
40 29 45 
40 29 45 
40 29 40 


73 56 15 
73 56 15 
73 56 15 
73 56 15 
73 57 15 


10 
20 
40 


Ebb 
Ebb 
Ebb 
Ebb 
Ebb 


| 
' 


780 
640 
400 
820 
520 





Sample 
No. 


457 
458 
459 
460 


461 


462 
463 
464 


465 


466 
467 
468 


469 


470 
471 
472 


473 


474 
475 
476 


477 


478 
479 
480 


481 


482 
483 
484 


485 


486 
















































































BACTERIA IN THE WATER 239 
TABLE XV—Continued 
17—LOWER BAY. MAY 18, 1909—Continued 
Hour Location of Samples Feet Tidal Temp. oe No. of 
below water . | Bacteria 
A.M. f current | C. land rene 
Approximate Latitude |Longitude} S4™'2°¢ °8. water| Per -\- 
fe) , “wt ° 7 Ms 
10.22 |Midway between buoy A. C. 12 and buoy 
cc Dye" >A aA 1 A ae i eer are 40 29 40 |73 57 15 | 10 Ebb _ — 480 
10.24 |Midway between buoy A. C. 12 and buoy 
"I 5.2 dS elie ating ME SEE 40 29 40 |73 57 15 | 20 Ebb 360 
10.35 |100 feet north of buoy N. B. 2, just outside 
Misi hip Ohannel. 2). oc es ce oes oles 40 29 25 |73 58 30 1 Ebb 420 
10.37 |100 feet north of buoy N. B. 2, just outside 
Sian phipcnenne)..i3 2. ye... 2s ok 40 29 25 |73 58 30 | 10 Ebb 400 
10.89 |100 feet north of.buoy N. B. 2, just outside 
Main Ship channel.................... 40 29 25 |73 58 30} 20 Ebb 180 
10.45 |100 feet south of buoy N. B. 2, in Main Ship 
GET NIE iis es ok suv bia seis ee 40 29 20 |73 58 25 1 Ebb 600 
10.47 |100 feet south of buoy N. B. 2, in Main Ship 
Eien ert > the iaake sok eh ce eaek 40 29 20 |73 58 25 | 10 Ebb 520 
10.49 |100 feet south of buoy N. B. 2, in Main Ship 
OLEATE Monee nak Se ROR ee ca ae Bee 40 29 20 |73 58 25 | 20 Ebb 280 
11.03 We fe LNs of buoy N. 214, in Main Ship 
CORA Pt Si Bis cle tec Ra Cael 40 29 05 |73 59 25 1 Ebb 820 
11.05 100 feet south of buoy N. 214, in Main Ship 
id aA Reape ated Reet a ee Op 40 29 05 |73 59 25 | 10 Ebb 540 
11.07 100 feet south of buoy N. 214, in Main Ship 
SUIT Cel Les, 2 & ape oan Re a ees ae a 40 29 05 |73 59 25 | 20 Ebb 350 
11.16 |100 feet eae of buoy N. 4, in Main Ship 
(QT TTEES ts aos RR pel Rhee a Be 40 29 00 |74 00 20 1 Ebb 700 
11.18 |100 feet south of buoy N. 4, in Main Ship 
PRATT TAPE GISE ve ek fais ee pee eat ae 40 29 00 |74 00 20 | 10 Ebb 460 
11.20 |100 feet south of buoy N. 4, in Main Ship 
CUYD SCHS AMS 5, 2] fe See oa oe 40 29 00 |74 00 20 | 20 Ebb 360 
11.31 oe fees ete: of buoy N. 6, in Main Ship 
23 Ae ee Heo aie eae Bee 1A 40 28 55 |74 00 45 1 Ebb 820 
11.33 100 feet bith of buoy N. 6, in Main Ship 
PHGRBOl emey, < 8 ee aaa es bat Aes 40 28 55 |74 00 45 | 10 Ebb 750 
pw SS ER a pe 
11.35 Oe eke poh of buoy N. 6, in Main Ship 
esc, 2 Ret 5 Sub fe Crp oi 40 28 55 |74 00 45 | 20 Ebb — _- 220 
11.55 100 feet south of buoy N. 8, in Main Ship 
RRR he cei MON ROARS ee 40 28 45 |74 01 20 1 Ebb _ “= 620 
11.57 100 feet south of buoy N. 8, in Main Ship 
SURRNCIEA Seay cs Sok. ee Me pee 40 28 45 |74 01 20 | 10 Ebb _ _— 600 
12.00 |100 feet vate ce of buoy N. 8, in Main Ship 
Bhamnela rere oo ee ac te cee ate 40 28 45 |74 01 20, 20 Ebb — _ 560 
12.45 |100 feet south of buoy N. 10, in Main Ship 
Bh ennel oe: YE nc era eee Sie Pye tt 40 28 30 |74 02 10 1 Ebb — _— 820 
12.47 |100 feet pets of buoy N. 10, in Main Ship ? 
CHARGE se ANC Ga. HERS Secs eo aE OO as 40 28 30 |74 02 10; 10 Ebb aoa —_— 800 
12.50 |100 feet noah of buoy N. 10, in Main Ship 
CREBOOL oR tran Sinise Mick ed etors shade os 40 28 30 |74 02 10} 20 Ebb — — 540 
1.25 |100 feet south of buoy N. 12, in Main Ship 
CUAENOL cub vid wtgin cs. PRD SokEe eS 40 28 35 |74 02 40 1 Slack — — 1,100 
1.27 |100 feet south of buoy N. 12, in Main Ship 
PRANKS] Were oe dia cites kt oh Glew avant 4 40 28 35 |74 02 40; 10 Slack oo — 700 
1.29 |100 feet south of buoy N. 12, in Main Ship 
SHBMUGL, cre ee Hk Sain ok Ree es eats 40 28 35 |74 02 40; 20 Slack _— — 350 
1.49 |100 feet were of buoy N. C. 2, in Main Ship 
CHANNEL (re hee: Vick tae ees 40 29 05 |74 02 45 1 Flood —— -— 1,200 
1.52 |100 feet sen of buoy N. C. 2, in Main Sip 
Prarie ce ark mers Sees SOR Es 40 29 05 |74 02 45} 10 Flood —_ — 1,000 
1.55 |100 feet ck of buoy N. C. 2, in Main Ship 
CRADDEL OWI od es Ae aa 40 29 05 |74 02 45 20 Flood _— — 800 
2.10 |100 feet ets of buoy N. C. 4, in Main Ship 
Clannely ees fer ocete oe oe RE ae 40 29 35 |74 02 40 1 Flood —_— — 840 
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TABLE XV—Continued 
17—LOWER BAY. MAY 18, 1909—Continued 














Location of Samples Feet ; Temp. Per | No. of 
ceoe es | felow vidal water - hen Bacteria 
0. .M. 
Approximate Latitude |Longitude BUrtace Deg. C. water| P& C.c 
rs es i es Te ee iy i ail ue 
487 2.12 |100 feet west of buoy N. C, 4, in Main Ship : 
channel. Nee Lanny ean ,-|40 29 85 [74 02 40 10 | Flood | — 600 
488 2.15 |100 feet west of buoy N. C. 4, in Main Ship ee 
channel......... y Le N ae Oe eae Bis 40 29 35 |74 02 40 | 20 Flood _ ~ §20 
439 2.35 |100 feet. west of buoy N. C. 6, in Main Ship 
channel......... y SA PEP) ork oe {40 30 05 |74 02 40 1 Flood — 2,200 
490 2.37 |100 feet west of buoy N. C. 6, in Main Ship 
* 1 -@havinel.. seeactas aoe ey hie Saincenietae 40 30 05 |74 02 40; 10 Flood — 1,200 
491 2.40 {100 feet west of buoy N. C. 6, in Main Ship 
channel......... bee es c......+ (40 80 05 174 02 40] 20 | Flood | — 900 
492 2.55 '100 feet west of buoy N. C. 8, in Main Ship 
channels, 2654 2372 ce ase ey, eee 40 30 40 |74 02 35 1 Flood — 1,800 
493 2.57. {100 feet west of buoy N. C. 8, in Main Ship 
chafing AVES ioc ence eae sete .|40 30 40 |74 02 35} 10 Flood — 1,100 
494 3.00 |100 feet west of buoy N. C. 8, in Main Ship 
éhannel [:0. Batae ee ne eee te ee 40 30 40 |74 02 35} 20 Flood — 700 
495 3.10 |100 feet west of buoy N., in Main Ship 
channels teas, Soe ek ee ee 40 31 15 |74 02 30 1 Flood — 1,400 
496 3.12 |100 feet west of buoy N., in Main Ship bi 
channels 8 iae cs cick ce ee ee 40 31 15 |74 02 30] 10 Flood — 1,100 
497 3.15 |100 feet west of buoy N., in Main Ship : 
channel ice isa can cen eee 40 31 15 |74 02 80} 20 Flood _ 800 
498 3.25 |100 feet east of buoy C. 9, in Main Ship 


channels 12.a2 55. Aer: « cs ato ae eee 40 31 55 |74 02 25 1 Flood — 2,100 


499 | 3.27 |100 feet east of buoy C. 9, in Main Ship 
whagingl, -shtetn ca! een! OP Dae 40 31 55 \74 02 25| 10 | Flood | — 1,800 





500 3.30 |100 feet east of buoy C. 9, in Main Ship + 

channels ./9s. Siae ee ee 40 31 55 |74 02 25; 20 Flood — 
501 3.40 |100 feet east of buoy C. 914, in Main Ship ] 

channel. 30 3. eee 40 32 20 (74 01 35} ~° +1 Flood — 
502 3.42 |100 feet east of buoy C. 914, in Main Ship 

channel. a0 Jc. (2s yee eee 40 32 20 |74 01 385} 10 Flood — 
503 3.45 |100 feet east of buoy C. 9%, in Main Ship 

channel, s\n fcc cc potas aor ee ee 40 32 20 [74 01 35 | 20 Flood — 
504 3.55. |100 feet east of buoy C. 11, in Main Ship 

channel, 4: (O30. Stek 8 asia Peewee 40 34 00 |74 02 30 1 Flood — 
505 3.57 |100 feet east of buoy C. 11, in Main Ship 

Channelc na beoe poke ee, keen Ne 40 34 00 |74 02 30} 10 Flood — 
506 4.00 /100 feet east of buoy C. 11, in Main Ship . 

channel feet Shee ee eee 40 34 00 |74 02 30 | 20 Flood — 
507 4.10 {100 feet east of bell buoy, Craven Shoal.. ./40 35 10 |74 02 25 1 Flood 
508 4.12 |100 feet east of bell buoy, Craven Shoal.. |40 35 10 |74 02 25 | 10 Flood 
509 4.15 {100 feet east of bell buoy, Craven Shoal...|40 35 10 |74 02 25 | 20 Flood 








18—LOWER BAY. MAY 19, 1909 


Low water occurred at Governor’s Island at 2.14 P.M. The wind was southeast with a velocity of 10 miles per hour. 
















500 feet west of bell buoy on Craven Shoall40 35 10 |74 02 40 1 











510 9 30 6,400 
511 9.32 |500 feet west of bell buoy on Craven Shoall40 35 10 |74 02 40| 10 4,600 
512 9 35 |500 feet west of bell buoy on Craven Shoal/40 35 10 |74 02 40 | 20 3,800 
513 | 10.00 |500 feet off South Beach Shore, Staten Island/40 35 00 |74 03 15 1 4,200 
514 | 10 12 |500 feet off South Beach Shore,Staten Island|/40 35 00 |74 03 15 | 10 3,600 
515 | 10.32 |Off south shore of Staten Island.......... 40 34 05 |74 04 35 1 3,200 
516 10.35 |Off south shore of Staten Island.......... 40 34 05 |74 04 35 10 2,100 
517 | 10.58 |Off south shore of Staten Island.......... 40 33 10 |74 04 35 1 2,400 
518 | 11.00 |Off south shore of Staten Island.......... 40 33 10 |74 04 35 | 10 2,000 
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TABLE XV—Continued 
18—LOWER BAY. MAY 19, 1909—Continued 








Location of Samples Feet 


below 
surface 







Sample |} Hour 
No. 
Approximate Latitude | Longitude 


a | a a | | A | a | | | 


° / 













































519 | 11.22 |Off south shore of Staten Island........... 40 32 74 05 10 1 
520 | 11.25 |Off south shore of Staten Island........ .|40 32 40 |74 05 10 | 10 
521 11.42 |Off south shore of Staten Island........ .|40 32 00 |74 05 25 
522 | 11.45 |Off south shore of Staten Island.......... 40 32 00 |74 05 25 10 
523 | 12.10 |Off south shore of Staten Island........ .|40 31 05 |74 05 45 1 
524 | 12.12 |Off south shore of Staten Island........ -|40 31 05 |74 05 45 10 
525 12 54 |100 feet north of Old Orchard Shoal light. .|40 30 45 |74 05 55 1 
526 | 12.57 |100 feet north of Old Orchard Shoal light. .|40 30 45 |74 05 55 | 10 
527 1.16 |100 feet north of northern cable buoy.. ..|40 30 05 |74 06 15 1 
528 | 1.18 |100 feet north of northern cable buoy... ../40 30 05 |74 06 15 | 10 
529 1.20 |100 feet north of northern cable buoy.. ../40 30 05 |74 06 15 | 20 
530 1.40 |100 feet north of southern cable buoy.. ..|40 29 25 |74 06 35 1 
531 1.42 |100 feet north of southern cable buoy.. ../40 29 25 |74 06 35 | 10 
532 1.45 |100 feet north of southern cable buoy..... 40 29 25 |74 06 35 | 20 
533 1.57 |200 feet south of buoy S 1 W., by wreck ../40 28 35 |74 06 45 1 
534 1.59 |200 feet south of buoy S 1 W., by wreck.. ./40 28 35 |74 06 45 | 10 
535 2.01 |200 feet south of buoy S 1 W., by wreck...|40 28 35 |74 06 45 | 20 
536 2.10 |Midway between buoy S1W. and Point 
Gomori, BencOMenage cd ster ee cise 40 27 55 |74 07 00 1 
537 2.12 |Midway between buoy S1W. and Point 
WomilontsBeacolaecnc.. terete we eae 40 27 55 |74 07 00 7 
538 3.05 |500 feet south of spar buoy 114, off Seguine 
HURT kis CLS cay tae Lees + eek he 40 30 10 |74 10 05 1 
539 3.07 |500 feet south of spar buoy 114, off Seguine 
UDOUIT| ae ats isl mega Rs RUS. ara aa 40 30 10 |74 10 05 | 10 Flood _ _ 900 
540 310 |500 feet south of spar buoy 114, off Seguine 
LETRAS 4 RRO IRE oN ose ace aa 10 |74 10 05} 16 Flood _— — 760 
541 3.15 |500 feet south of spar buoy N, off Seguine 
ties eect. ote fs das tiene bx 40 29 55 |74 09 40 1 Flood — —_ 950 
542 3.17 |500 ec south of spar buoy N, off Seguine 
CEOUEOIG ES SS aya aie Ae ED, Sy SER ee ee 40 29 55 |74 09 40 | 10 Flood — aoe 640 
543 3.20 |500 oot south of spar buoy N, off Seguine 
40 29 55 |74 09 40 | 20 Flood _ _ 720 














19—EAST RIVER. MAY 26, 1909 


High water occurred at Governors Island at 1.21 P.M. The wind was southwest with a velocity of 5 miles per hour. 























544 | 10.05 20 feet off dock, Lawrence Point, L. I..... 40 47 25 |73 54 31 1 Ebb 2,000 
545 | 10.07 |20 feet off dock, Lawrence Point, TD, Ty. «140-47 25 173 54.31 10 Ebb i; 300 

546 | 10.12 (4 way across "East river from Lawrence 
ee wok sos 40 47 30 |73 54 388] 1 Ebb 1,500 

547 | 10.14 |44 way across East river from Lawrence 
See Rie Stn ou ener 40 47 30 173 54.38| 10 | Ebb 1,200 
548 | 10.20 |1% way across East river.................|40 47 37 |73 54 39 1 Ebb 2,100 
549 | 10.22 |14 way across Hast river................. 40 47 37 |73 54 39] 10 Ebb 1 800 
550 | 10.24 |)4 way across Hast river................- 40 47 37 |73 54 39 | 20 Ebb if 300 

551 10.30 |34 way across East river from Lawrence 

POE eaten sakes seme. Meee & bce sy 40 47 44 |73 54 40 1 Ebb 2,200 

552 10.32 |34 way across East river from Lawrence 
Point He ne oe VO Es be eee ais peat 40 47 44 |73 54 40; 10 Ebb —_ — 2,000 

553 10.34 way across Hast river from Lawrence 
me aint te he es Set eee a ena 40 47 44 |73 54 40 20 Ebb _— —_— 1,800 
554 | 10.40 |20 feet off dock at Stony Point, Bronx...../40 47 50 |73 54 41 7 Ebb _ —_ 2,500 
555 | 10.42 /|20 feet off dock at Stony Point, Bronx.....|40 47 50 |73 54 41} 10 Ebb = — | 2,200 
556 | 10.44 |20 feet off dock at Stony Point, Bronx..... 40 47 50 |73 54 41 | 20 Ebb —_ _— i. 700 
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Bacteria 


Temp. 
water 


Deg. C.| 284 | per G.C. 


water 


20 


10 
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Flood 


Flood 


Flood 
Flood 
Flood 
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TABLE XV—Continued 
19—EAST RIVER. MAY 26, 1909—Continued 
Location of Samples 
Sample | Hour 
Nov ibe M : : 
Approximate Latitude 
° ‘ “ut to} ‘ a 
557 3.15 |20 feet off dock at Lawrence Point L. I..../40 47 25 |73 54 31 
558 3.17 |20 feet off dock at Lawrence Point, L. I.../40 47 25 |73 54 31 
559 3.20 |4 way across East river from Lawrence 
OUND wide oe hae Lend hea thettareeae aes 40 47 30 |73 54 38 
560 3.22 |14 way across East river from Lawrence 
Points co. ean eee eee 40 47 30 |73 54 38 
ie 561 3.26 |}4 way across East river................. 40 47 87 |73 54 39 
562 3.28 |44 way across Hast river...............-. 40 47 37 |73 54 39 
563 3.30 |44 way across East river................. 40 47 387 |73 54 39 
564 8.35 |84 way across East river from Lawrence 
Pointe. cds eee eke he eee 40 47 44 |73 54 40 
re 565 3.37 |84 way across Hast river from Lawrence; 
ONT ee OO eee 40 47 44 |73 54 40 
566 3.39 |84 way across East river from Lawrence 
omrt.ls Waa eee ee ee 40 47 44 |73 54 40 
667 3.44 |20 feet off dock at Stony Point........... 40 47 50 |73 54 41 
568 3.46 |20 feet off dock at Stony Point........... 40 47 50 |73 54 41 
569 3.48 |20 feet off dock at Stony Point........... 40 47 50 |73 54 41 
20—HARLEM RIVER. MAY 26, 1909 
High water occurred at Governors Island at 1.21 P.M. The wind was southwest with a velocity of 5 miles per hour. 
570 | 11.20 |20 feet off dock 118th street, Harlem river./40 47 43 |73 55 48 
571 | 11.22 |20 feet off dock 118th street, Harlem river.|40 47 43 |73 55 48 
572 11.24 |20 feet off dock 118th street, Harlem river.|40 47 48 |73 55 48 
573 | 11.30 |Midstream, Harlem river................ 40 47 41 |73 55 44 
574 | 11.32 |Midstream, Harlem river................ 40 47 41 |73 55 44 
575 | 11.34 |Midstream, Harlem river................ 40 47 41 |78 55 44 
576 | 11.40 nits ee off dock on Randall Island, Harlem 
Ua Pegs ee ee eee ee ee 40 47 40 |73 55 40 
577 =| 11.42 |20 feet off dock on Randall Island, Harlem 
LEVEE MOUSE, See ee ees SE 40 47 40 |73 55 40 
578 4.08 roe Se off dock foot 118th street, Harlem 
avis hn d POR a ae ieee eee ee 40 47 43 |73 55 48 
579 4.07 20 feet off dock foot 118th street, Harlem 
PEP EN 1 eb EARS aE at nt 47 43 |73 55 48 
580 4.10 20. ae off dock foot 118th street, Harlem 
PIVEE oo oes FG SRE ee ee 40 47 43 ./73 55 48 
581 4.12 |Midstream, Harlem river................ 40 47 41 |73 55 44 
582 4.14 |Midstream, Harlem river................ 40 47 41 |73 55 44 
583 4.15 |Midstream, Harlem river................ 40 47 41 |73 55 44 
584 4.18 |20 Ld off dock on Randall Island, Harlem 
ca Gre Beagae ahs Datel ee ae 0 47 40 |73 55 40 
585 4.20 |20 ioe off dock on Randall Island, Harlem 
Fiver, eel pone oc nee ee eee 40 47 40 |73 55 40 





at 12.385 P. M. on July 1, 1909. 








21—CROSS-SECTION ROCKAWAY INLET. JUNE 29 AND JULY 1, 1909 


High water occurred at Governors Island at 5.11 P. M. on June 29, 1909. Low water occurred at Governors Island 


was southwest with a velocity of 10 miles per hour. 


586 
587 
588 








12.50 |50 feet off dock at Rockaway Point. . 
1.20 |4 way across Rockaway Inlet 


1.40 eee ae of Rockaway Inlet, by gas buoy 
Oo 


.|40 34 05 |73 53 50 


The wind was northwest with a velocity of 5 ‘miles per hour on June 29th. On July 1 the wind 
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TABLE XV—Continued 
21—CROSS-SECTION ROCKAWAY INLET. JUNE 29 AND JULY 1, 1909—Continued 
Bae | Hour Location of Samples Feet Tidal | Teme. No. of 
No. SRS ears ete aes, ee ee ee eae erent ere Bacteria 
| Approximate Latitude |Longitude| SU7*8°° eg. C. C.C. 
| OSE | Oy ne 
589 2.45 '50 feet off dock at Rockaway Point....... 40 34 05 |73 53 50 1 Flood 19.0 1,400 
590 3.05 | way across Rockaway Inlet............|40 34 15 |73 53 55 1 Flood 19.0 1,100 
591 3.25 |West side of Rockaway Inlet, by gas buoy 
PERM CTs re cok ce kn eh nwakees 40 34 20 |73 54 05 1 Flood 19.0 1,200 
22—BEACH CHANNEL, JAMAICA BAY. JUNE 29, 1909 
High water occurred at Governors Island at 5.11 P.M. The wind was northwest with a velocity of 5 miles per hour. 
592 2.15 |100 feet off Belle Harbor dock, Beach 
CIRINC ess) etna AN a wcciaber aes wh ks 40 34 55 |73 51 05 1 Flood 21.5 16 1,800 
593 3.05 |100 feet off dock at Seaside, Rockaway 
Peace teh shal sok che bela ks 40 35 10 |73 49 35 1 Flood 22.5 20 2,700 
594 3.35 |100 pet above drawbridge, Rockaway 
Beach, Hammels station.............. 40 35 45 |73 48 50 1 Flood 23.0 20 3,600 
595 5.00 isaae off dock at clubhouse, Bayswater 
Athi. TE ot ae AR eae TA OF OR pe 40 36 30 |73 46 15 1 Flood 23.0 24 3,200 
596 5.20 its Bridge head of bay at Edgemere...... 40 36 00 |73 46 10 1 Flood 27.0 28 4,400 
23—JAMAICA BAY. JUNE 30, 1909 
Low water occurred at Governors Island at 11.55 A.M. The wind was northwest with a velocity of 5 miles per hour. 
597 7.30 |At bridge Norton’s creek, Edgemere....... 40 36 00 |73 46 10 1 5,200 
598 7.50 |30 feet off dock foot of Bayswater avenue, 
Ar MRCOCKAWAV 02 ot ees nek oe eae 40 36 15 |73 46 10 1 4,200 
599 8.30 |100 feet off shore in creek, near Arverne 
REBIAOIN,, vernenen ee Butea ORI ORR ee ee 40 35 40 |73 47 20 iL 240,000 
600 9.50 |1000 feet off shore in same creek.......... 40 36 05 |73 47 20 1 12,000 
601 10.20 |Cross channel, near Arverne.............. 40 35 50 |73 48 25 1 8,000 
602 1.10 |100 feet off foot Bannister avenue, Arverne|/40 35 45 |73 48 15 1 280,000 
603 1.40 |Increek near foot of Pleasant street, Arverne|40 35 35 |73 48 25 1 22,000 
604 2.20 |In creek foot of Park avenue, Arverne....|40 35 30 |73 48 20 1 30,000 
605 3.05 |Near foot Pleasant street, Arverne........ 40 35 35 |73 48 10 1 11,000 


24—-JAMAICA BAY. JULY 1, 1909 





Low water occurred at Governors Island at 12.35 P.M. The wind was southwest with a velocity of 5 miles per hour. 


606 S25 4At mouth Fresh creek... 0.0 bocce eee 40 38 30 |73 52 55 1 Ebb 
607 9.10 |4 way up Fresh creek................... 40 38 50 |73 53 20 1 Ebb 
608 9.50 |Fresh creek, just below R.R. crossing...... 40 39 15 |73 53 45 1 Ebb 
609 | 10.45 |At head of Second creck................. 40 39 05 |73 53 00 1 Ebb 
610 | 11.05 |At mouth of Second creek................ 40 38 55 |73 52.40 1 Ebb 
611 | 11.35 |Jamaica bay, 500 feet off mouth Second 

CPR a te ee ee icon t ine a 40 88 35 |73 52 25 1 Ebb 
612 | 12.00 |Jamaica bay, 500 feet off mouth of Fresh 

CLOCK MC Neer i chante cee rhe e tcict: 40 38 25 |73 52 30 1 Ebb 
613 | 12.50 |Jamaica bay, 500 feet off Sand bay shore. ./40 37 50 |73 53 05 1 Ebb 
614 dees Oreck ab Canarsler. aio <s «4 aki es oes 40 38 15 |73 54 00 Flood 


616 2.05 |Jamaica bay, 200 feet off bath pool, Bergen 


1 
615 1.45 |Jamaica bay, 100 feet off landing Canarsie./40 37 40 |73 53 15 1 Flood 
BGR CR eee eee Bite hy cau oR ae en. 40 37 00 |73 53 45 i 


bo 
RSS 
Leon A sew ume 





17,000 
12,000 
16,000 


1,000,000 


800,000 
280,000 


120,000 
22,000 


19,000 


12,000 
4,800 
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Sample 


No. 


617 
618 
619 
620 


621 
622 


623 
624 


625 
626 
627 
628 


629 


630 


631 
632 














Hour 
A.M. s 5 
Approximate Latitude | Longitude 
° , a ° ‘ wr 
11.40 |100 feet off shore, Mt. St. Vincent........ 40 54 50 |73 54 41 
12.00 |100 feet off shore, Mt. St. Vincent........ 40 54 50 |73 54 41 
12.20 |200 feet off shore, Ludlow station........./40 55 35 |73 54 30 
12.30 |200 feet of shore, Ludlow station..........|40 55 35 |73 54 30 
12.50 |200 feet off shore, Federal Sugar Refining 
Coz, Yonkers sive ence wa ee nae 40 55 47 |73 54 25 
1.00 |200 feet off shore Federal Sugar Refining, 
Coz. Yonkers2.4:2 as epee ere eee 40 55 47 |73 54 25 
1.20 |200 feet off Recreation pier, Yonkers..... 40 56 15 |73 54 20 
1.30 |200 feet off Recreation pier, Yonkers..... 40 56 15 |73 54 20 
3.20 |100 feet off shore, Mt. St. Vincent........ 40 54 50 |73 54 41 
3.30 |100 feet off shore, Mt. St. Vincent........ 40 54 50 |73 54 41 
3.50 |200 feet off shore, Riverdale station....... 40 54 10 173 54 55 
4.00 |200 feet off shore, Riverdale station....... 40 54 10 |73 54 55 
4.20 |200 feet off drawbridge, Spuyten Duyvi 
credicss,) Se Bees Bone ie ee ee 40 52 50 |73 55.25 
4.30 |200 feet off drawbridge, Spuyten Duyvil 
Creel leek Ee eee 40 52 50 |73 55 25 
4.50 |200 feet off shore, Inwood station.........|40 52 20 |73 55 50 
5.00 |200 feet off shore, Inwood station......... 40 52 20 |73 55 50 
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TABLE XV—Continued 
25—HUDSON RIVER. JULY 7, 1909 


High water occurred at Governors Island at 11.16 A.M. The wind was east with a velocity of 5 miles per hour. 





Location of Samples 























a 
elow 
surface current Deg. C. 
















. Temp. 
Tidal scadee 





Flood 


Flood 
Flood 
Flood 


COSO| COM a 


26—GRAVESEND BAY AND CONEY ISLAND CREEK. JULY 9, 1909. 


High water occurred at Governors Island at 1.01 P.M. The wind was southeast with a velocity of 5 miles per hour. 








633 
634 


635 
636 


637 
638 
639 
640 





12.30 |Gravesend bay, 200 feet off Marine basin. .|40 36 10 
1.00 |Gravesend bay, 200 feet off Atlantic Yacht 
Clubs. Shee ee oe ee 40 35 35 
1.30 |Coney Island creek, at mouth............. 40 34 45 
2.15 |Coney Island creek, foot 12th street.......|40 34 55 
3.10 |Coney Island creek, foot 17th street.......|40 34 55 
3.40 |Gravesend bay, foot 22d street........... 40 34 50 
4.30 |Gravesend bay, foot 24th street...........|/40 34 45 
5.00 |Gravesend bay, 200 feet off Atlantic Yacht 








Club (3. Ai Se. Ss ee ee Se eee 40 35 35 


74 00 50 


74 00 00 
73 59 20 
73 58 55 


73 59 05 


73 59 35 
73 59 40 


74 00 00 


27—GRAVESEND BAY. JULY 10, 1909 


High water occurred at Governors Island at 2.09 P.M. The wind was southeast with a velocity of 5 miles per hour. — 


Flood 3,600 
Flood 3,800 
Flood 20,000 
Ebb 8,500. 
Ebb 9,000 
Ebb 240,000 
Ebb 130,000 
Ebb 8,000 








641 
642 
643 
644 


645 
646 
647 





9.45 |End of dock, Ulmer Park................ 40 35 25 
10.15 |End of dock, Bay Yacht Club, Bath Beach.|40 36 10 
10.40 |500 feet off Avon Beach Hotel............/40 36 00 
11.10 |100 feet off dock, Fort Lowry Hotel...... 40 35 50 
11.50 |Outer end of Marine basin............... 40 36 10 
12.20 |By breakwater north of Coney Island creek|40 35 00 

1.05 |Foot 22d street, Coney Island............ 40 34 50 














73 59 50 
74 00 55 
74 00 20 
74 00 10 


74 01 05 


73 59 30 
73 59 35 


ee 





ft at et 


Flood 
Flood 
Flood 
Flood 


Flood 
Flood 
Flood 





BACTERIA IN THE WATER 
TABLE XV—Continued 


28—SANDY HOOK BAY, SHREWSBURY RIVER AND LOWER BAY, JULY 13, 1909 


High water occurred at Governors Island at 5.09 P.M. The wind was southeast with a velocity of 5 miles per hour. 

















Bris Location of Samples Feet 
Si i rape 
Approximate Latitude |Longitude| ®U"8°¢ 
GM Ie NNe ere | 
648 | 11.40 |Sandy Hook bay, near Shrewsbury......../40 27 50 |74 01 25 1 
649 | 12.20 Shrewsbury river at Spermaceti Cove...... 40 24 55 |73 59 35 1 
650 1.15 \Shrewsbury river at Highland Landing... .|40 23 50 |73 58 45 1 
651 2.05 |Navesink river, near mouth.............. 40 22 50 |73 59 15 1 
652 3.00 |Shrewsbury river at Seabright............|40 21 55 |73 58 40 1 
653 3.45 |200 feet off shore, Sandy Hook bay....... 40 26 45 |73 59 50 1 
654 4.10 |Off west point of Sandy Hook............ 40 28 35 |74 01 25 1 
655 4.20 |Off west point of Sandy Hook............ 40 28 35 |74 01 25 40 


29—LOWER BAY. JULY 13, 1909 
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No. of 
Bacteria 
per C.C. 


800 
1,100 
2,400 
1,600 


2,800 
720 
840 
600 


High water occurred at Governors Island at 5.09 P.M. The wind was southeast, with a velocity of 5 miles per hour. 















































Flood 
Flood 
Flood 
Flood 


Ebb 
Flood 


656 4.35 |Lower bay, Main Ship channel........... 40 28 45 |74 01 25 1 
657 4.40 |Lower bay, Main Ship channel........... 40 28 45 |74 01 25; 40 
658 5.00 |Lower bay, Main Ship channel........... 40 29 50 |74 01 00 1 
659 5.10 |Lower bay, Main Ship channel........... 40 29 50 |74 01 00 | 40 
30—LOWER BAY. JULY 14, 1909 

Low water occurred at Governors Island at 11.50 A. M. 
660 9.15 |Near bell buoy off Sea Gate Inn.......... 40 34 15 |73 59 50 1 
661 9.35 |Near bell buoy off Sea Gate Inn.......... 40 34 05 |73 59 50 1 
Ree ME RP net DANK a6. hia s ne cess ca oss 40 32 25 |73 59 45 1 
663 10.30 |500 feet from buoy A. C. 16in 14 foot channel|40 31 50 |74 00 25 1 
664 | 11.00 |Romer shoal south of Ambrose channel. ..|40 31 20 |74 00 35 1 
Soowetlo tb iowash channel... 00... 8. ee eee 40 30 40 |74 00 50 1 
Paoisiiecn jowash channel. ....... 0. sic. 0eene cen wees 40 30 40 |74 00 50; 30 
HOt Ie Do swash Channel....2.... 20.068 .ccenc esaetes 40 31 20 |74 02 15 1 
Petmeie Os iewaen Channel, .. 02.2. cic. nes seeds es 40 31 20 |74 02 15 | 30 
669 eee ais SHIP CHANNel, 6... 50.5 2 ssc s «aes ens 40 31 20 |74 02 30 f 
670 Petoa| Marl ship channel... . oa. a-0e.* ue os 40 31 20 |74 02 30; 40 
671 2.00 |500 feet west of West Bank light......... 40 32 15 |74 02 45 1 

672 2.50 |Midway between West Bank light and Elm 
PREC ESCRDOM Peer eens ee te ss 40 33 05 |73 04 10 1 
673 3.30 |1000 feet off Elm Tree Beacon........... 40 33 45 \74 05 30 it 

381—HARLEM RIVER. JULY 15, 1909 

Low water occurred at Governors Island at 12.46 P. M. 
674 | 12.30 |Midstream at East 109th street........... 40 47 23 |73 56 07 1 
675 1.05 |Midstream at 3d avenue bridge.......... 40 48 25 |73 55 58 1 
676 iezo | Midstream at: l5dth street.c<.... 2... - 40 49 40 |73 56 03 1 
677 1.50 |Midstream at 207th street............... 40 51 46 |73 54 54 

678 2.15 |Midstream, 200 feet east of Spuyten Duyvil 
Bridgn Sotets ce oie co a Gee Seats 40 52 42 |73 55 28 1 

679 3.30 |Midstream, 200 feet east of Spuyten Duyvil 
DORE, OA Sill aan ee rene 40 52 42 |73 55 28 1 


20.5 
20.0 
20.5 
20.0 





21.0 





900 
750 
1,100 
540 


5,400 
6,200 
5,800 
5,200 


4,800 
4,200 
2,400 
4,400 


3,100 
3,900 


4,600 


120,000 
90,000 
32,000 


20,000 


12,000 
4,200 
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TABLE XV—Continued 
31—HARLEM RIVER. JULY 15, 1909—Continued 








Location of Samples Feet : Temp. Per No. of 

sere Po oo  — } below joie water se Bacteria 

: aya" Approximate Latitude | Longitude surface Deg. C. water| Pe C.C. 
a a arn ESE Sy eS tl ih 
680 3.45 |Midstream at 207th street Bridge.......... 40 51 46 |73 54 54 1 14,000 
681 4.10 |Midstream at 155th street Bridge......... 40 49 40 |73 56 03 1 : 20,000 
682 4.35 |Midstream at 3d avenue Bridge.......... 40 48 25 |73 55 58 1 : 28,000 
683 4.50 |Midstream at East 109th street........... 40 47 23 |73 56 07 1 : 60,000 














32—UPPER BAY. JULY 16, 1909 


Low water occurred at Governors Island at 1.25 P. M. 





684 | 11.30 |Midway between Battery and Governors 
Island 3.9.03. ge ee 40 41 50 |74 01 00 1 Ebb 20.5 28 16,000 
685 1.00 |34 mile north Robbins Reef, near buoy G. 2./40 40 12 |74 03 10 1 Ebb 20.5 28 12,000 














383—THE NARROWS. JULY 16, 1909 


Low water occurred at Governors Island at 1.25 P. M. . The wind was southeast with a velocity of 10 miles per hour. 






































686 1.50 |Narrows, midway between forts.......... 40 36 25 |74 02 48 1 Ebb 20.5 28 9,500 
687 4.10 |Narrows, midway between forts.......... 40 36 25 |74 02 48 1 Flood 20.0 20 5,200 
34—UPPER BAY. JULY 16, 1909 
Low water occurred at Governors Island at 1.25 P. M. 
688 4.45 |34 mile north Robbins Reef, near buoy G. 2./40 40 12 |74 03 10 1 Flood 20.0 28 8,500 
689 5.20 |Midway between Battery and Governors ; 


Island. «35 5 ccencreien seeks op eee 40 41 50 |74 01 00 1 Flood 20.0 28 11,000 


385—KILL VAN KULL. JULY 17, 1909 


Low water occurred at Governors Island at 2.19 P.M. The wind was east, with a velocity of 5 miles per hour. 











690 9.30 |Upper bay, off Tompkinsville............. 40 38 20 |74 04 15 1 Ebb 21.0 28 8,000 
691 | 10.10 |Kill van Kull, west end.................. 40 38 30 |74 08 40 1 Ebb 21.0 28 5,200 
692 | 10.35 |Kill van Kull, off Port Richmond......... 40 38 35 |74 08 00 1 Ebb 21.0 28 5,400 
693 | 11.00 |Bodine creek, near mouth................ 40 38 20 |74 07 35 1 Ebb |. 22.0 28 6,400 





386—UPPER BAY. JULY 17, 1909 


Low water occurred at Governors Island at 2.19 P.M. The wind was east with a velocity of 5 miles per hour. 











694 11.25 |At end of pier, foot of 65th street, Brooklyn|40 38 40 |74 01 55 1 Ebb 250 28 120,000 
695 11.45 |By buoy off Governors: bay... 7.7. eee 40 39 30 |74 01 35 1 Ebb 21.0 28 90,000 
606. | 12.00 |Off Atlantic Docks:. 0. v7. 72.2, eee 40 41 05 |74 00 50 i Ebb 21.0 28 26,000 
697 | 12.15 |500 feet northeast of Ellis Island.......... 40 41 55 |74 02 15 1 Ebb 21.0 28 22,000 








BACTERIA IN THE WATER 
TABLE XV—Continued 


87—UPPER BAY, NARROWS AND LOWER BAY. JULY 20, 1909 


High water occurred at Governors Island at 10.21 A. M. 









i Per 
Sample | Hour eo ee Feet Tidal | Temp. Aber 
No. | A.M. below current | te? | Jand 
Approximate Latitude | Longitude surface Deg. C. water 
icine i sl ako le piglet}. |. m1. |) 
698 | 11.45 |Upper bay, just south of Governors Island .|40 40 55 |74 01 35 1 Ebb 20.5 20 
699 | 12.25 |Upper bay, 500 feet east of Robbins Reef 
LDN HES Se ye rac a ee 40 39 27 |74 03 49 1 Ebb 20.5 20 
700 | 12.45 |Narrows, midway between forts.......... 40 36 25 |74 02 48 1 Ebb 20.0 20 
701 2.50 |Lower bay, 500 feet off Nortons Point... .|40 34 35 |74 00 50 1 Ebb 20.0 16 
88—LOWER BAY. JULY 21, 1909 
High water occurred at Governors Island at 11.01 A. M. 
702 8.10 |Lower bay, 500 feet off Nortons Point...../40 34 35 |74 00 50 1 Flood 19.0 12 
703 8.15 |Lower bay, 500 feet off Nortons Point.....|40 34 35 |74 00 50 | 20 Flood 19.0 12 
704 9.15 |Lower bay, Ambrose channel buoy No. 5..|40 30 15 |73 57 40 1 Flood 19.0 8 
705 9.20 |Lower bay, Ambrose channel buoy No. 5..|40 30 15 |73 57 40 | 40 Flood 19.0 8 






89—ATLANTIC OCEAN. JULY 21, 1909 
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No. of 
Bacteria 
per C.C. 


32,000 


18,000 
16,000 
8,600 


3,200 
1,400 
480 
240 


High water occurred at Governors Island at 11.01 A.M. The wind was southeast with a velocity of 5 miles per hour. 











P.M. 

















| Flood 















































706 | 12.15 |10 miles east of Long Branch, in mud gorge/40 19 15 |73 48 45 1 19.0 — 220 
707 | 12.20 |10 miles east of Long Branch, in mud gorge/40 19 15 |73 48 45 | 145 Flood 14.0 ~— 40 
708 1.00 |12 miles east of Long Branch, in mud gorge/40 19 15 |73 47 15 1 Flood 19.0 — 180 
709 1.20 |12 miles east of Long Branch, in mud gorge|40 19 15 |73 47 15 | 150 Flood 14.0 — 30 
710 2.45 |On “Oil Spot”’ off Sandy Hook........... 40 27 00 |73 58 25 1 Ebb 19.0 4 440 
711 3.00 |On “Oil Spot” off Sandy Hook........... 40 27 05 |73 58 25 1 Ebb 19.0 4 280 
712 3.30 |Off Sandy Hook, at bell buoy No. 5.......|40 28 45 |73 59 50 1 Ebb 19.0 8 1,800 
713 3.35 |Off Sandy Hook, at bell buoy No. 5....... [40 28 45 |73 59 50 40 Ebb 18.0 8 740 
40—LOWER BAY. JULY 21, 1909 

High water occurred at Governors Island at 11.01 A. M. 
714 4.05 |Lower bay, Ambrose channel buoy No. 10.|40 30 55 |73 58 50 1 Ebb 19.0 12 3,200 
715 4.10 |Lower bay, Ambrose channel buoy No. 10./40 30 55 |73 58 50 40 Ebb 18.0 12 1,400 

41—THE NARROWS. JULY 21, 1909 

High water occurred at Governors Island at 11.01 A.M. The wind was southeast with a velocity of 5 miles per hour. 
716 4.45 |Narrows, midway between forts.......... 40 36 25 |74 02 48 1 Ebb 19.0 12 9,000 
mig 4.50 |Narrows, midway between forts.......... 40 36 25 |74 12 48 | 40 Ebb 18.0 12 4,200 

















42—UPPER BAY. JULY 21, 1909 














High water occurred at Governors Island at 11.01 A.M. The wind was southeast with a velocity of 5 miles per hour. 


1 
20 


74 01 20 
74 01 20 


40 40 20 


5.25 ones bay, 1000 feet off Erie basin........ 
40 40 20 


5.30 |Upper bay, 1000 feet off Erie basin........ 


718 
719 























Ebb 
Ebb 





19.5 
18.5 





16 
16 





16,000 
11,500 
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483—HUDSON RIVER, UPPER BAY AND LOWER BAY. JULY 22, 1909 
High water occurred at Governors Island at 11.51 A. M., and low water at 5.49 P.M. The wind was south with a velocity 


of 5 miles per hour. 








Location of Samples Feet Tidal 


720 | 10.20 |Hudson river, midstream, off Gansevoort 








atresia ans aa ee eee 40 44 35 |74 01 10 1 Flood 
721 | 10.25 |Hudson river, midstream, off Gansevoort 

BLTEGE Se ees a hea ena ee ‘40 44 35 |74 01 10 | 60 Flood 
722 | 10.45 |Hudson river, midstream, off Desbrosses 

Btrectici ae Ges CIR ee ore 40 43 30 |74 01 15 i Flood 
723 | 10.45 |Hudson river, midstream, off Desbrosses 

atreét.i. oe ee See nee ee aa eee ne eee 40 43 30 |74 0115 | 40 Flood 
724 | 11.20 |Hudson river, midstream, off Pier A...... 40 42 19 |74 01 34 1 Flood 
725 | 11.25 |Hudson river, midstream, off Pier A...... 40 42 19 |74 01 34 | 40 Flood 


726 | 11.40 |Upper bay, 500 feet east of Liberty Island. |40 41 20 |74 02 25 1 Flood 


727 | 11.48 |Upper bay, 500 feet east of Liberty Island.|40 41 20 |74 02 25 | 50 Flood 





728 | 12.10 |Upper bay, near bell buoy G.2........... 40 40 12 |74 03 10 1 Flood 
729 | 12.13 |Upper bay, near bell buoy G. 2........... 40 40 12 |74 03 10 | 50 Flood 


730 | 12.25 |Upper bay, near Robbins Reef bell buoy. ./40 39 10 |74 03 50 1 Flood 





731 | 12.80 |Upper bay, near Robbins Reef bell buoy. .|40 39 10 |74 03 50 | 60 Flood 


























732 | 12.50 |Narrows, midway between forts.......... 40 36 25 |74 02 48 1 Flood 
733 | 12.55 |Narrows, midway between forts.......... 40 36 25 |74 02 48 | 90 Flood 
734 1.15 |Lower bay, 500 feet off Nortons Point.....|40 34 35 |74 00 50 il Flood 
735 3.05 |Narrows, midway between forts.......... 40 36 25 |74 02 48 1 Ebb 
736 3.10 |Narrows, midway between forts........... 40 36 25 |74 02 48 | 90 Flood 
737 3.30 |Upper bay, near Robbins Reef bell buoy.../40 39 10 |74 03 50 1 Flood 
738 3.37 |Upper bay, near Robbins Reef bell buoy...|/40 39 10 |74 03 50 | 60 Ebb 
739 8.50 |Upper bay, near bell buoy G. 2........... 40 40 12 |74 03 10 1 Ebb 
740 3.55 |Upper bay, near bell buoy G.2........... 40 40 12 |74 03 10 | 50 Ebb 
741 4.05 |Upper bay, 500 feet east of Liberty Island.|40 41 20 |74 02 25 1 Ebb 
742 4.10 |Upper bay, 500 feet east of Liberty Island.|40 41 20 |74 02 25 | 50 Ebb 
743 4.18 |Hudson river, midstream, off Pier A...... 40 42 19 |74 01 34 1 Ebb 
744 4.21 |Hudson river, midstream, off Pier A...... 40 42 19 |74 O01 84 | 40 Ebb 
745 4.35 |Hudson river, midstream, off Desbrosses| 

atréet. i. (ads eee rane aed eee 40 43 30 |74 01 15 1 Ebb 
746 4.40 |Hudson river, midstream, off Desbrosses 

strest.g (ccinieie ste ee eee see reer 40 43 30 |74 01 15} 40 Ebb 
747 4.50 |Hudson river, midstream, off Gansevoort A 

etree biases ted Hae ee ae eee 40 44 35 |74 01 10 1 Ebb 
748 4.53 |Hudson river, midstream, off Gansevoort 

street cots. gore ce bees ete ees ae 40 44 35 |74 01 10 | 60 Ebb 





44—EAST RIVER. JULY 24, 1909 





Temp. 
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High water occurred at Governors Island at 12.51 P.M. The wind was north with a velocity of 30 miles per hour. 























749 9.05 |200 feet off east dock on Governors Island.|40 41 35 |74 00 50 1 Ebb 
750 9.08 |200 feet off east dock on Governors Island ./40 41 35 |74 00 50 | 40 Ebb 
751 9.15 |200 feet off Pier 38, Brooklyn............ 40 40 40 |74 01 15 1 Ebb 
752 9.18 |200 feet off Pier 38, Brooklyn............ 40 40 40 |74 O1 15 40 Ebb 
753 9.28 |500 feet off Erie basin, in Upper bay...... 40 40 20 |74 01 15 1 Ebb 
754 9.30 |500 feet off Erie basin, in Upper bay...... 40 40 20 |74 01 15 | 30 Ebb 
755 | 10.00 |100 feet off Pier 10, Brooklyn............ 40 41 55 |74 00 00 1 Ebb 
756 | 10.05 |100 feet off Pier 10, Brooklyn............ 40 41 55 |74 00 00 | 40 Ebb 
757 =| 10.25 |Foot of Oliver street, Manhattan pier head 

Litt PM ees pe. aca ke. 40 42 30 |73 59 50 1 Ebb 
758 | 10.30 |Foot of Oliver street, Manhattan pier head 

lin€s0),: 0". <6 24 oes ee eee ee 40 42 30 |73 59 50 | 20 Ebb 
759 | 10.55 |Foot of Corlears street, Manhattan....... 40 42 35 |73 58 45 1 Ebb 
760__| 11.00 [Foot of Corlears street, Manhattan....... 40 42 35 173 58 45 | 20 Ebb | 


het LO et DO Fe DO 
Crot | CrONOrer ero 


me ho 
Nokes) 


bo 
oOo = 
ror 


to 
=) 
or 


20.0 








28 
28 
28 


25,000 
14,000 
42,000 
22,000 
21,000 
11,000 


22,000 


14,000 
124,000 
45,000 


11,000 
6,500 


768 


769 


770 
771 


772 
773 


Hour 
A. 
Approximate Latitude 
° , ” 
11.00 [500 feet off Pier 4, Manhattan............ 40 42 25 
11.05 |500 feet off Pier 4, Manhattan............ 40 42 25 
11.20 |500 feet off foot West 23d street........../40 45 09 
11.25 |500 feet off foot West 23d street.......... 40 45 09 
11.40 |500 feet off foot West 59th street......... 40 46 25 
11.43 |500 feet off foot West 59th street......... 40 46 25 
12.00 |500 feet off foot West 96th street......... 40 47 50 
12.05 |500 feet off foot West 96th street......... 40 47 50 
12.25 |500 feet off foot of West 108th street...... 40 48 20 
12.30 |500 feet off foot of West 108th street...... 40 48 20 
3.00 |At foot of West 155th street, Washington 
Pei ea ALE Say attnet stark eee Se Sh 8s 40 50 00 
3.15 |At foot of West 149th street, Manhattan 
BHA AYE bv hte 8 ion On coe PR a ere oa er 40 49 45 
3.25 |At foot of West 136th street............. 40 49 20 


774 
775 
776 
“a7 


778 


779 
780 
781 


782 


783 


High water occurred at Governors Island at 2.36 P.M. The wind was southeast with a velocity of 10 miles per hour. 


784 
785 
786 
787 


788 


789 
790 
791 


e i | a | 


BACTERIA IN THE WATER 


TABLE XV—Continued 


45—HUDSON RIVER. JULY 26, 1909 


High water occurred at Governors Island at 2.58 P.M. Ebb current ran down the river practically all day. The wind 
was north with a velocity of 10 miles per hour. 
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Location of Samples 











Longitude 


01 10 
01 10 
00 45 
00 45 


59 45 
59 45 
58 40 
58 40 





58 25 
58 25 


57 05 


57 15 
57 20 








Feet : Temp. 
below ieee ; | Water 
surface Deg. C. 

1 Ebb 20.0 
40 Ebb 19.0 
1 Ebb 20.0 
40 Ebb 19.0 
1 Ebb 20.0 
40 Ebb 19.0 
1 Slack 20.0 
40 Slack 19.0 
1 Slack 20.5 
20 Slack 19.5 
1 Ebb 21.0 
1 Ebb 2120 
1 Ebb 21.0 





46—HUDSON RIVER. AUGUST 19, 1909 


High water occurred at Governors Island at 10.42 A. M. The wind was north with a velocity of 5 miles per hour. 











9.15 |Midstream, opposite Pier 1, Manhattan... 
9.20 |Midstream, opposite Pier 1, Manhattan... 
9.40 |1000 feet off Pier 17, Manhattan......... 
9.45 |1000 feet off Pier 17, Manhattan......... 


9.50 
11.00 
11.05 
11.30 


11.35 
11.40 


2 





Midstream, opposite Pier 32, Manhattan. . 
Midstream, opposite Pier 32, Manhattan. . 
Midstream, opposite Pier 48, Manhattan. . 








Midstream, opposite Pier 48, Manhattan. . 


1000 feet off Pier 17, Manhattan.......... 


Midstream, opposite Pier 48, Manhattan. . 


40 42 25 
40 42 25 
40 43 05 


40 43 40 
40 44 05 





40 44 05 


40 43 05 | 
40 43 05 
40 43 40 | 


40 44 05 


35 
35 
25 
25 








1 
50 
u 
20 


40 
1 
40 
1 


20 








40 


47—HUDSON RIVER. SEPTEMBER 7, 1909 








10.20 |500 feet off foot of West 42d street........ 
10.25 |500 feet off foot of West 42d street........ 
10.55 |500 feet off foot of West 72d street........ 


10.57 |500 feet off foot of West 72d street........ 





11.00 |500 feet off foot of West 72d street........ 
11.55 |500 feet off foot of West 110th street...... 
12.00 |500 feet off foot of West 110th street...... 


12.15 |500 feet off foot of West 140th street...... 





12.17 |500 feet off foot of West 140th street...... 
12.20 |500 feet off foot of West 140th street...... 
12.37 (500 feet off Fort Washington Point........ 
12.40 |500 feet off Fort Washington Point........ 


500 feet off Inwood bathing beach........ 
500 feet off Inwood bathing beach........ 
500 feet off Inwood bathing beach........ 
500 feet off Spuyten Duyvil drawbridge... . 


40 45 45 
40 45 45 
40 46 55 
40 46 55 


40 46 


40 48 
40 48 
40 49 


40 49 


40 49 


40 52 


40 52 50 th 














Flood 
Flood 
Flood 
Flood 


Flood 


Flood 
Flood 
Flood 


Flood 


Flood 





74 00 15 
74 00 15 
73 59 25 
73 59 25 


25 
25 
25 
25 


1 
35 
1 
20 


35 
1 
40 
1 











Flood 
Flood 


Flood 
Flood 
Flood 
Flood 


Flood 


Flood 
Flood 
Flood 





21.5 
20.5 
21.5 
21.0 


21.5 
21.0 
21.5 





20.5 


20.5 





21.0 








28 





RESULTS OF ANALYSES 


TABLE XV—Continued 














Location of Samples 


Approximate 


500 feet off Spuyten Duyvil drawbridge... . 
500 feet off Riverdale station............. 
500 feet off Riverdale station............. 
500 feet off Riverdale station............. 





500 fect off Federal refinery, Yonkers...... 
500 feet off Federal refinery, Yonkers.. ... 
500 feet off power plant, northern end of 
Yonkers. Sv noes pee aa eee ee 
500 feet off power plant, northern end of 
Yonkers:43.. 338.3 eet ee eee 


250 

Sample | Hour 
No. P. M. 
800 1.25 
801 1.45 
802 1.48 
803 1.52 
804 2.15 
805 2.18 
806 2.40 
807 2.43 
808 2.45 


500 feet off power plant, northern end of 
Yonkers ss: aa eerie cnn ee 





° , ” 


40 52 50 
40 54 15 
40 54 15 
40 54 15 
40 55 50 
40 57 00 
40 57 00 


40 57 00 





Latitude 


40 55 50 


Longitude 


° , A 


73 55 30 
73. 55 00 
73 55 00 
73 55 00 


73 54 30 
73 54 30 


73 54 10 
73 54 10 
73 54 10 














47—HUDSON RIVER. SEPTEMBER 7, 1909—Continued 








Feet . Temp. No. of 
below Re water Bacteria 
surface Deg. C. per C.C. 

40 Flood 2,600 

1 Flood 2,500 
20 Flood 2,700 
40 Flood 600 

iL Flood 
40 Flood 

1 Flood 
20 Flood 
35 Flood 








48—PASSAIC RIVER, NEWARK BAY AND KILL VAN KULL. SEPTEMBER 8, 1909 


High water occurred at Governors Island at 3.21 P.M. The wind was southeast with a velocity of 10 miles per hour. 











809 
810 
811 
812 


813 
814 
815 
816 


817 
818 
819 


820 


821 


822 
823 
824 


825 
826 
827 
828 





1.30 
1.32 
ES Uf 
2.20 





2.40 
2.43 
3.00 
3.02 


3.23 
3.25 
3.40 








3.45 


4.00 
4.03 
4.25 





4.27 |Kill van Kull, opposite Sailors Snug Harbor 40 38 50 





Passaic river, near foot of N. J. R.R. avenue, 
Newarkei oe ene ee eee 
Passaic river, near foot of N. J. R.R. avenue, 
Neéwarksit sa cicl sane eee 
Passaic River 100 feet above P. R.R. freight 


Passaic river, near mouth................ 
Passaie river, near: mouth. ssn eee 
Newark bay, near Lehigh Valley R.R.bridge 
Newark bay, near Lehigh Valley R.R.bridge 








Newark bay, near bell buoy off Centreville. 
Newark bay, near bell buoy off Centreville. 
Newark bay, near C. R.R. of N. J. draw- 


= sa, O Jee 0! ef ajce, Vpied,ey el fa) s) ipo. (oleinye Tulle ie) (or bisa) of ie) 


Newark bay, near C. R.R. of N. J. draw- 


bridge... As¢2 oo eee ol ee 
Kall van Kull west.end — oases eter 
Kill van Kull, west end... ee eaneae 
Kill van Kull, opposite Sailors Snug Harbor 


bridges 322 gs ae aoe ee eee 40 


40 41 56 


40 40 15 
40 39 17 


40 39 17 
40 38 35 
40 38 35 
40 38 50 





4.30 |Kill van Kull, opposite Sailors Snug Harbor 40 38 50 
4.40 |Kill van Kull, opposite Constable Hook. . 40 39 05 
4.43 |Kill van Kull, opposite Constable Hook... 40 39 05 











40 40 15 


40 39 17 





74 09 55 
74 09 55 
74 09 45 
74 09 45 
74 07 20 
74 07 20 
74 07 15 
74 07 15 


74 08 10 
74 08 10 


74 08 46 


74 08 46 


74 08 46 
74 08 45 
74 08 45 
74 06 25 


74 06 25 
74 06 25 


(74 05 15 
\74 05 15 











129,000 

95,000 
216,000 
106,000 


49—EAST RIVER. SEPTEMBER 9, 1909 
Low water occurred at Governors Island at 10.38 A. M. 








829 
830 
831 


11.10 
11.12 
11.15 











74 00 55 
74 00 55 
74 00 55 





The wind was southwest with a velocity of 5 miles per hour. 


832 
833 
834 





11.35 
11.38 
11.54 


Off Battery, midstream.................. 40 41 50 
Off Battery, midstreanie. sas eee eee 40 41 50 
Off Battery, midstréatiia) seems oe ee eee 40 41 50 
At Brooklyn Bridge, midstream.........../40 42 20 
At Brooklyn Bridge, midstream...........|/40 42 20 
At Williamsburg Bridge, midstream....... 40 42 49 


73 59 48 
73 59 48 
73 58 21 
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TABLE XV—Continued 
49—EAST RIVER. SEPTEMBER 9, 1909—Continued 




















i f : 

Beers } Hour Location of Samples Feet Tidal Temp. 
No. A.M. sil current leaned 
Approximate Latitude |Longitude| SU*8°e oa 

rn ee 6 Obi at kA bed pulee Len fuel oe te. 
835 | 11.58 |At Williamsburg Bridge, midstream....... 40 42 49 |73 58 21 | 20 Ebb 19.5 
836 | 12.00 |At Williamsburg Bridge, midstream....... 40 42 49 |73 58 21 | 40 Ebb 19.0 
837 | 12.14 |Off East 23d street, midstream........... 40 44 00 |73 58 05 I Ebb 20.0 
838 | 12.17 |Off East 23d street, midstream........... 40 44 00 |73 58 05 | 40 Ebb 19.0 
839 | 12.25 |Off East 49th street, east channel......... 40 45 00 |73 57 30 1 Flood 20.0 
840 | 12.27 |Off East 49th street, east channel........./40 45 00 |73 57 30 | 20 Flood 19.0 
841 | 12.30 |Off East 49th street, east channel........./40 45 00 |73 57 30 | 40 Flood 19.0 
842 | 12.42 |Off East 70th street, east channels. 40 45 45 |73 56 50 1 Flood 20.0 
843 | 12.45 |Off East 70th street, east channel......... 40 45 45 |73 56 50 | 30 Flood 19.0 
eeeetet oe arterial) GAte. ccs fae hls wiles eons 40 46 50 |73 56 00 1 Flood 20.0 
Bineeimia.os PAG tell Gatesy. 26.64. . ec cee eee 40 46 50 |73 56 00 | 20 Flood 19.5 
73 56 00 | 40 Flood 19.0 


846 Pe Gueret tell Gator, 56... so 3s Rites, a wis hot so 40 46 50 








847 1.22 |Between North and South Brother Islands.|40 47 55 |73 53 55 ib Flood 19.5 
848 1.25 |Between North and South Brother Islands.|40 47 55 |73 53 55 40 Flood 19.0 
849 1.50 |Off Clausons Point, midstream........... 40 48 00 |73 50 40 1 Flood 19.0 
850 1.55 |Off Clausons Point, midstream........... 40 48 00 |73 50 40 | 30 Flood 19.0 

5 


851 2.00 |Off Clausons Point, midstream........... 40 48 00 





50—LONG ISLAND SOUND. SEPTEMBER 9, 1909 


Low water occurred at Governors Island at 10.38 A. M. The wind was southwest with a velocity of 5 miles per hour. The 
flood tide coming up Long Island Sound from the east meets the flood tide coming up the East river near the Stepping Stones light. 








852 2.30 |500 feet east of Throgs neck.............. 40 48 20 |73 47 20 1 Flood 19.0 28 400 
853 2.33 |500 feet east of Throgs neck.............. 40 48 20 |73 47 20 | 40 Flood 18.5 28 200 
854 2.55 |Near Stepping Stones light........... ...|40 49 30 |73 46 30 1 Flood 19.0 28 120 
855 2.57 |Near Stepping Stones light............... 40 49 30 |73 46 30 | 20 Flood 18.5 28 300 
856 3.00 |Near Stepping Stones light............... 40 49 30 |73 46 30 | 40 Flood 18.5 28 150 


51—EAST RIVER. SEPTEMBER 10, 1909 


Low water occurred at Governors Island at 11.25 A.M. The wind was southeast with a velocity of 40 miles per hour. 

















857 9.55 |Hell Gate, off East 90th street............ 40 46 30 |73 56 30 1 Ebb 
858 9.57 |Hell Gate, off East 90th street............ 40 46 30 |73 56 30; 40 Ebb 
859 | 10.10 |East channel, off East 59th street......... 40 45 25 |73 57 30 1 Ebb 
860 | 10.12 |East channel, off East 59th street......... 40 45 25 |73 57 30 | 20 Ebb 
861 10.15 |East channel, off East 59th street......... 40 45 25 |73 57 30 | 40 Ebb 
862 | 10.25 |Off East 34th street, midstream...........|40 44 25 /73 58 00 1 Ebb 
863 | 10.28 |Off East 34th street, midstream........... 40 44 25 |73 58 00 | 40 Ebb 
864 | 10.35 |At Williamsburg Bridge, midstream....... 40 42 49 |73 58 21 1 Ebb 
865 | 10.37 |At Williamsburg Bridge, midstream....... 40 42 49 |73 58 21 | 20 Ebb 
866 | 10.40 |At Williamsburg Bridge, midstream....... 40 42 49 |73 58 21} 40 Ebb 
867 | 10.47 |At Brooklyn Bridge, midstream...........|40 42 20 |73 59 48 1 Ebb 
868 | 10.50 |At Brooklyn Bridge, midstream........... 40 42 20 |73 59 48 | 40 Ebb 
869 | 10.55 |Off Battery, midstream.................. 40 41 50 |74 00 50 1 Ebb 
870 | 10.56 |Off Battery, midstream...:.............. 40 41 50 |74 00 50 | 20 Ebb 





Sri -} 10.59 |Off Battery, midstream......:........... 40 41 50 |74 00 50} 40 Ebb 
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RESULTS OF ANALYSES 


TABLE XV—Continued 
62—KILL VAN KULL. SEPTEMBER 11, 1909 








Low water occurred at Governors Island at 12.25 P.M. The wind was northwest with a velocity of 40 miles per hour. 


Sample 
No. 


872 
873 
874 
875 


876 


877 
878 
879 


880 


882 
883 





























Location of Samples Feet 

Hour below 

Approximate Latitude | Longitude surface 

° / at ° , ut 

9.40 |500 feet off St. George ferry in Upper bay. .|40 38 55 |74 04 50 1 
9.43 |500 feet off St. George ferry in Upper bay. .|40 38 55 |74 04 50 | 40 
10.06 |Off New Brighton station, midstream..... 40 38 57 |74 05 25 1 
10.08 |Off New Brighton station, midstream...... 40 38 57 |74 05 25 20 
10.10 \Off New Brighton station, midstream...... 40 38 57 |74 05 25 | 40 
10.25 |Off Sailors Snug Harbor, midstream....... 40 38 50 |74 06 07 1 
10.28 |Off Sailors Snug Harbor, midstream....... 40 38 50 |74 06 07 | 40 
10.45 |Off Port Richmond ferry, midstream...... 40 38 35 |74 07 52 1 
10.47 |Off Port Richmond ferry, midstream...... 40 38 35 |74 07 52 | 20 
10.50 |Off Port Richmond ferry, midstream...... 40 38 35 |74 07 52 | 30 
1110 |Weat end of Kills ree, 2 ee raree 40 28 35 |74 09 30 1 
11312 ‘| West: end‘ of Kall fou, o.. 0} ak ee eee 40 28 35 |74 09 30 | 380 











53—LOWER BAY. SEPTEMBER 13, 1909 








Tidal 


current Deg. C. 


Ebb 
Ebb 
Ebb 
Ebb 


Ebb 







No. of 
Bacteria 
per C.C. 


Temp. 
water 


19.8 


Low water occurred at Governors Island at 1.58 P.M. The wind was southeast with a velocity of 5 miles per hour. 


884 
885 
886 
887 


888 
889 


890 
891 


892 


893 
894 
895 


896 
897 
898 
899 


900 
901 
902 
903 


904 


905 
906 
907 


908 
909 


910 























11.00 |Near Ambrose channel buoy 24........... 40 33 
11.05 |Near Ambrose channel buoy 24........... 40 33 
11.10 |Near Ambrose channel buoy 24........... 40 33 
11.30 |In Fourteen Foot channel near buoy A. C. 20/40 32 
11.35 |In Fourteen Foot channel near buoy A. C. 20/40 32 

12.35 |Between Ambrose and Fourteen Foot chan- 
nels near buoy A. Co10.. 4s eee 40 31 

12.40 |Between Ambrose and ee Foot chan- 
nels. near buoy A. C510. eto ee 40 31 
1.05 |About 1000 feet north of ohaas A.C. 4... .140 30 
1.10 |About 1000 feet north of buoy A. C. 4... ./40 30 
1.20 |Near Ambrose channel buoy 4........... 40 30 
1.25 |Near Ambrose channel buoy 4........... 40 30 
1.35 |Near Ambrose channel buoy 8........... 40 29 
1.37 |Near Ambrose channel buoy 3............ 40 29 
1.47 |100 feet north of Gedney channel buoy 6. .|40 29 
1.50 |100 feet north of Gedney channel buoy 6. .|40 39 
2.10 |Between Gedney channel buoys 6 and 5.. .|40 29 
2.15 |Between Gedney channel buoys 6 and 5...|40 29 
2.25 |200 feet south of Gedney channel buoy 5. .|40 29 
2.28 |200 feet south of Gedney channel buoy 5. .|40 29 
2.40 |100 feet south of buoy C. B.1 off Sandy Hook|40 29 
2.43 |100 feet south of buoy C. B. 1 off Sandy Hook/40 29 

2.55 |500 feet southeast of buoy C. B. 3 off Sandy 
Hook, .. 220 2a. hae ade ee 40 28 

3.00 |500 feet southeast of buoy C. B. 3 off Sandy 
OOK... occ. bo ae vette Rare eee 40 28 
3.30 1000 feet northeast of buoy N. 8.......... 40 28 
3.35 |1000 feet northeast of buoy N. 8.. .|40 28 

3.55 |500 feet southwest of buoy C. S. tf near 
Swash channel,;). /20, .ceaeeee eee aes 40 29 

4.00 |500 feet southwest of buoy C. S. 1, near 











Swash: channel; 3.2.25. hee eee 40 29 





35 








74 01 25 
74 O01 25 
74 01 25 


74 00 45 


73 59 10 


74 01 20 
74 01 20 


74 00 30 
74 00 30 
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TABLE XV—Continued 


54—LOWER BAY. SEPTEMBER 14, 1909 
Low water occurred at Governors Island at 2.38 P.M. The wind was southeast with a velocity of 10 miles per hour. 


253 





























ion of 1 
Sample | Hour I a tt aa a Tidal | Temp. No. of 
No. _M elow water Bacteria 
; surface| CUTEDt | He C. nd EC; 
Approximate Latitude | Longitude 8. ree 
° ’ ” ° , iad 
911 10.30 |Main Ship channel, 200 feet east of West 
USL ag hae LAE 2 ges ene eae 40 32 20 |74 02 30 1 Ebb 
912 | 10.35 |Main Ship channel, 200 feet east of West 
Berths MG RMA (ees cate SSS: a Sore wwe aural s 40 32 20 |74 02 30 | 35 Ebb 
913 | 10.55 |Swash Fraacel near Main Ship channel. .|40 31 25 |74 02 20 1 Ebb 
914 | 11.00 |Swash channel, near Main Ship channel. .|40 31 25 |74 02 20 | 30 Ebb 
915 | 11.25 |Swash channel, 300 feet northeast of buoy 
a Re EN eee 8 sock 30 50 174 O1 45 1 Ebb 
916 | 11.30 |Swash channel, 300 feet northeast of buoy 
OOes a eee R e or eee 30 50 |74 01 45 | 20 Ebb 
917 | 11.47 |Swash aes 500 feet south of Romer 
SOLAN OAL FN a ree ae RRR Do 40 30 45 |74 00 45 1 Ebb 
918 | 11.50 |Swash channel, 500 feet south of Romer 
PAS PNG ete re Gata Son cece as cee oe 40 30 45 |74 00 45 | 30 Ebb 
919 1.00 |Swash channel, 500 feet south of buoy N.S. 4/40 30 00 |73 59 45 i! Ebb 
920 1.05 |Swash channel, 500 feet south of buoy N.S. 4/40 30 00 |73 59 45 | 30 Ebb 
921 1.20 |Swash channel, 500 feet north of buoy C.S. 1/40 29 45 |74 00 30 1 Ebb 
922 1.25 |Swash channel, 500 feet north of buoy C.8.1/40 29 45 |74 00 30 | 25 Ebb 
923 1.45 |Romer chest 500 feet northwest of buoy 
Serie rt ee week, Oat 4 29 50 |73 59 20 1 Ebb 
924 1.50 |Romer. Shoals 500 feet northwest of buoy 
Se eA ike ties ON Ye bat a F0 29 50 |73 59 20 | 25 Ebb 
925 2.05 |500 feet Be ae of buoy A. C. 9, Ambrose 
BELG ee FOES Aso i siscantcie ooo ates chee + 40 30 45 |73 58 45 1 Ebb 
926 2.10 |500 feet southeast of buoy A. C. 9, Ambrose 
BERUR ROI Seems Sn: Sade ys sts Bice oes 40 30 45 |73 58 45 | 20 Ebb 
927 2.15 |500 feet northwest of buoy A. C. 10, Am- 
ROB CHOBDEL Sosy ght on 5 os mae ke 40 31 00 |73 58 55 1 Ebb 
928 2.20 (500 feet northwest of buoy A. C. 10, Am- 
ROBO HANNO co rode SPI. ihn ese siane'd 40 31 00 |73 58 55 | 25 Ebb 
929 2.45 |One-third of distance between buoy A. C. 8 
and Manhattan Beach................- 40 32 05 |73 57 40 1 Ebb 
930 2.50 |One-third of distance between buoy A. C. 8 
and Manhattan Beach...........0...). 40 32 05 |73 57 40 | 20 Ebb 
931 3.10 |Two-thirds of distance between buoy A. C.8 
and Manhattan Beach................. 40 33 05 |73 57 25 1 Ebb 
932 3.15 |Two-thirds of distance between buoy A. C. 8: 
and Manhattan Beach................. 40 33 05 |73 57 25 | 22 Ebb 











55—PASSAIC RIVER, NEWARK BAY AND KILL VAN KULL. SEPTEMBER 15, 1909 


Low water occurred at Governors Island at 2.53 P.M. The wind was southeast with a velocity of 20 miles per hour. 


933 
934 


12.40 |Passaic river, near foot of N.J.RB.R. avenue, 


IVEW AER ee ce ce thts eo sake Ge ee 40 44 49 
12.45 |Passaic river, near foot of N. J. R.R. avenue, 
PNOWATKs caer} hee 7 in EL RE bees 40 44 49 


1.05 |Passaic river, near P. R.R. freight bridge a 


MelOW UNE Walia wein ie eee De en 


1.08 |Passaic river, near P. R.R. freight pages 


DelOwsNGWarke cho ee tee hoe 


44 10 
0 44 10 


74 09 55 
74 09 55 
74 09 45 
74 09 45 


| ——e————— ——————————— _—  O 0_ 


1.25 |Passaic river, near mouth................ 
1.30 |Passaic river, near mouth................ 


40 43 15 
40 43 15 


1.45 |Newark bay, near Lehigh Valley R.R. bridge/40 41 56 
1.50 |Newark bay, near Lehigh Valley R.R. bridge|40 41 56 


74 07 20 
74 07 20 
74 07 15 
74 07 15 
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Sample 


No. 


952 


RESULTS OF ANALYSES 


TABLE XV—Continued 
55—PASSAIC RIVER, NEWARK BAY AND KILL VAN KULL. SEPTEMBER 165, 1909—Continued 











Hour 
M. 





2.05 
2.15 
2.18 





Approximate 

° ey i 
Newark bay, near bell buoy off Centreville. 40 40 15 
2.08 |Newark bay, near bell buoy off Centreville. 40 41 15 

Newark bay, near C. R.R. of N. J. draw- 
bridget). ok ee aba a posi dbase 40 39 17 

Newark bay, near C. R.R. of N. J. draw- 
bridges S250 oats pee ere 40 39 17 
Kalltvan: Kullwest) ends). sero ieee 40 38 35 
Kall van: Kull} west ende. a ..ne ete 40 38 35 
Kall van Kull, west ends. «a. ncckeeneeeee 40 38 35 
Kill van Kull, off Sailors Snug Harbor... .|/40 38 50 
Kill van Kull, off Sailors Snug Harbor ... .|40 38 50 
Kill van Kull, off Constable Hook . .|40 39 05 
Kall van Kull, off Constable Hook........ 40 39 05 
Kill van Kull, off Constable Hook........ 40 39 05 


Swot 
ON Oot 





Location of Samples 














| Latitude 





° 


’ uy 


74 08 10 
74 08 10 


74 08 46 
74 08 46 


74 08 45 
74 08 45 
74 08 45 
74 06 25 


74 38 50 


74 05 15 
74 05 15 
74 05 15 














4 


:66—ARTHUR KILL. SEPTEMBER 16, 1909 


Feet 
below 


Longitude surface 










Tidal | Temp. 
current | ~” 
Deg. C. 


Ebb 
Ebb 





Low water occurred at Governors Island at 3.25 P.M. The wind was southeast with a velocity of 5 miles per hour. 











11.55 
11.57 
12.25 


Rahway river, 44 mile from mouth........ 
Rahway river, 4% mile from mouth........ 
Arthur Kills, opposite mouth of Rahway 


| 
40 35 55 
40 35 55 


40 35 35 


74 
74 


12 45 
12 45 


12 15 


— COM 


a | a | a | ee | ce | | 


|e | ee | ES! 


74 


(a | | | er | ee | ene nce| 


TIVED So. eer ee ee eee 35 35 
Arthur Kills, off Fresh Kills.............. 40 34 45 
Arthur Kills, off Fresh Kills.............. 40 34 45 | 
Arthur Kills, near buoy S. A. off Smoking 

Pointe 22a eee eee ee | 40 33 30 
Arthur Kills, near buoy 8S. A. off Smoking 

Dolnt.! 50.00 / ean pie ae eae 40 33 30 
Arthur Kills, near buoy S. 6, north of Rah- 

WAY T1VeL. Sone eee see cee 40 35 45 
Arthur Kills, near buoy 8. 6, north of Rah- 

Way rivers fe A ee ee ene 40 35 45 
Arthur Kills, 1000 feet west of Elizabethport 

drawbridger f. sien ecanve eee eee 40 38 10 
Arthur Kills, 1000 feet west of Elizabethport 

drawbridgesci: 2 2g a0 eet ee eee 40 38 10 
Arthur Kills, 1000 feet east of Elizabethport 

drawbridge.. 0.20) Pecgw one tet eee 40 38 20 
Arthur Kills, 1000 feet east of Elizabethport 

drawbridge wa pte x SS Ok Pe ae eae 40 38 20 
Arthur Kills, near buoy 8. 4 at east end. . ./40 38 45 
Arthur Kills, near buoy S. 4 at east end... 








‘Midway between Shooters Island and Mari- 


ners Harbor... (6-0 te ee eee 


‘Midway between Shooters Island and Mari- 


ners Harbor:305. 2 ee 


|West end of Kill van Kull............... 
|West end of Kill van Kull,.............. 











40 38 45 


74 


74 
74 
74 


11 45 


11 45 
10 45 
10 45 


40 28 35 |74 09 30 


40 28 35 |74 09 30 
40 38 35 |74 08 45 
40 38 35 |74 08 45 


15 
1 
15 





1 


30 
1 
35 


Ebb 


Ebb 
Ebb 
Ebb 
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TABLE XV—Continued 
567—JAMAICA BAY. SEPTEMBER 17, 1909 


Low water occurred at Governors Island at 4.25 P.M. The wind was northwest with a velocity of 5 miles per hour. 





Sa yee Location of Samples Feet Tidal Temp. 
oO. A.M below current | Vater 
Approximate Latitude | Longitude surface Deg. C. 
° , at ° / a 
Jamaica bay, near Dead Horse creek...... 40 34 35 |73 54 25 1 Ebb 19.5 
Jamaica bay, near Dead Horse creek....../40 34 35 |73 54 25 | 15 Ebb 19.0 
Jamaica bay, 200 feet off Barren Island....|40 34 40 |73 53 00 1 Ebb 19.5 
Jamaica bay, 200 feet off Barren Island..../40 34 40 |73 53 00 | 20 Ebb 19.0 
UStISOUUM Ol UINe Alsen. eis acre c eisieis, 6, 0 40 35 40 |73 51 35 1 Ebb 19.5 
WISHBOULE Ol Huiiie: Bats. tee efi nei arte 40 35 40 |73 51 85 | 15 Ebb 19.0 
About 1 mile off Canarsie breakwater... .. 40 36 45 |73 52 35 1 Ebb 19.5 
About 1 mile off Canarsie breakwater..... 40 36 45 |73 52 35 9 Ebb 19.0 
200 feet off Canarsie light................ 40 37 20 |73 52 45 1 Ebb 19.5 
200 feet off Canarsie light................ 40 37 20 |73 52 45 | 10 Ebb 19.5 
200 feet off Canarsie light................ 40 37 40 |73 53 10 1 Ebb 1985 
200 feet off Canarsie light................ 40 87 40 |73 53 10 8 Ebb 19.5 
1000 feet off mouth of Fresh creek........ 40 38 20 |73 52 15 1 Ebb 19.5 
1000 feet off mouth of Second creek....... 40 38 30 |73 52 15 1 Ebb 19.5 
¥% mile north of mouth of Second creek...|40 38 45 |73 51 35 1 Ebb 19.5 
1000 feet off shore at Sand bay........... 40 38 05 |73 52 40 1 Ebb 19.5 





58—HUDSON RIVER. SEPTEMBER 18, 1909 


High water occurred at Governors Island at 10.834 A. M. The wind was southwest with a velocity of 10 miles per hour. 


























989 | 10.05 se — off C. R.R. of N. J. ferry, Communi- 

MES EE ee One 40 42 25 |74 02 00 1 Flood 19.5 28 8,600 
990 | 10.08 500 feet off C. R.R. of N. J. ferry, Communi- 

or OS A NR ice ee 40 42 25 |74 02 00 | 40 Flood 18.5 28 4,200 
991 | 10.15 |500 feat off P. R.R. ferry, Jersey City..... 40 48 00 |74 O1 55 1 Flood 19.5 28 9, 600 
992 | 10.17 |500 feet off P. R.R. ferry, Jersey City..... 40 43 00 |74 01 55 | 20 Flood 19.0 28 7,200 
993 | 10.19 |500 feet off P. R. R. ferry, Jersey City..... 40 43 00 |74 O01 55 | 40 Flood 18.5 28 5,300 
994 | 10.35 |500 feet off Lackawanna ferry, Hoboken...|40 43 40 |74 01 50 1 Flood 19.5 28 12,000 
995 | 10.38 |500 feet off Lackawanna ferry, Hoboken... ./40 43 40 |74 01 50} 40 Flood 18.5 28 6,800 
996 | 10.50 |500 feet off Stevens Point, Hoboken......./40 44 40 |74 01 20 1 Flood 19.5 28 8,400 
997 | 10.52 |500 feet off Stevens Point, Hoboken.......|40 44 40 |74 01 20 | 20 Flood 19.0 28 7,900 
998 | 10.55 |500 feet off Stevens Point, Hoboken....... 40 44 40 |74 01 20 | 40 Flood 18.5 28 4 800 
999 | 11.25 |500 feet off West Shore ferry, Weehawken. |40 46 45 |74 00 20 1 Flood 19.5 28 7 200 
1000 | 11.28 |500 feet off West Shore ferry, Weehawken. |40 46 45 |74 00 20 | 40 Flood 18.5 28 4, ,200 








59—LOWER BAY. SEPTEMBER 20, 1909 


Low water occurred at Governors Island at 525 P.M. The wind was southeast with a velocity of 40 miles per hour. 


































1001 500 feet southwest of West Bank light.....|40 32 10 |74 02 40 1 Flood 19.0 8 
1002 500 feet southwest of West Bank light...../40 32 10 |74 02 40 | 20 Flood 18.5 8 
1003 About 1 mile from West Bank light on line 

with Port Monmouth.. .|40 31 25 |74 03 00 1 Flood 19.0 8 
1004 About 1 mile from West Bank Tight on line 

with Port Monmouth.. .|40 31 25 |74 03 00 | 20 Flood 18.5 8 
1005 Near white buoy S. on same line.......... 40 30 20 |73 05 15 1 Flood 19.0 8 
1006 Near white buoy S. on same line.......... 40 30 20 |73 05 15 | 20 Flood 18.5 8 
1007. Farther south on same line............... 40 29 35 |74 03 25 1 Flood 19.0 8 
1008 Farther south on same line............... 40 29 35 |74 08 25 | 25 Flood 18.5 8 
1009 Farther south on same line, near buoy C.C.1|40 28 35 |74 03 15 1 Flood 19.0 8 
1010 Farther south on same line, near buoy C.C.1/40 28 35 |74 03 15 | 25 Flood 18.5 8 





256 


Sample 
No. 


1011 
1012 
1013 
1014 


1015 


1016 
1017 


1018 


1019 


1020 
1021 
1022 


1023 


1024 
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TABLE XV—Continued 








Location of Samples 
Approximate 


Farther south on same line...............- 
Farther south on same line............... 
About 1 mile off Atlantic Highlands....... 
About 1 mile off Atlantic Highlands....... 


About 4% mile off Atlantic Highlands...... 
About % mile off Atlantic Highlands...... 
About 2000 feet west of buoy 8. 1 W. off 
Point; Comforts... eee 
About 2000 feet west of buoy S. 1 W. off 
Point. Comfortiase aes een eee 


Nearer Great, Killsese. eee cer ee eae 
Nearer, Great Ills so. ee eect ee 
11% miles south of Great Kills............ 
14% miles south of Great Kills............ 


1 mile south of Great Kills............... 
1 mile south of Great Kills............... 





Latitude 


° / a 


40 27 40 
40 27 40 
40 26 25 
40 26 25 


40 25 50 


40 25 50 
40 29 00 
40 29 00 


40 29 50 


40 29 50 
40 30 35 
40 30 35 


40 31 10 


40 31 10 











Feet 

below 
Longitude surface 
Pee y iyi 
74 02 40 1 
74 02 40 20 
74 03 15 1 
74 03 15 20 
74 03 25 1 
74 03 25 18 
74 07 50 1 
74 07 50 12 
74 07 40 1 
74 07 40 25 
74 07 40 1 
74 07 40 15 
74 07 45 1 
74 07 45 10 





60—RARITAN BAY. SEPTEMBER 21, 1909 


59—LOWER BAY. SEPTEMBER 20, 1909—Continued 


Tidal | Temp. 
current Deg. C. 


Flood 19.0 
Flood 18.5 
Flood 18.5 
Flood 5 Shays) 
Ebb 19.0 
Ebb 18.5 
Ebb 19.0 
Ebb 18.5 
Ebb 19.0 
Ebb 18.5 
Ebb 19.0 
Ebb 18.5 
Ebb 19.0 
Ebb 18.5 


Per 
cent. 
land 

water 





0 00 CO CO 








co 608) 60600 


00.00 | 00000000 





No. of 
Bacteria 
per C.C. 


Low water occurred at Governors Island at 6.50 P.M. The wind was southeast with a velocity of 5 miles per hour. 


1025 
1026 
1027 
1028 


1029 


1030 
1031 
1032 


1033 


1034 
1035 
1036 




















11.45 
147 
12.05 
12.07 


12.20 
12.22 
12.30 
12.32 


12.45 
12.47 
1.00 
1.05 





1000 feet east of buoy S. E. off Seguine Point 
1000 feet east of buoy S. E. off Seguine Point 
Near buoy S. 3, in Seguine channel........ 
Near buoy S. 3, in Seguine channel........ 


1000 feet southeast of Princes bay light... .| 
1000 feet southeast of Princes bay light.... 
Near red buoy 86.9.0 [os Gala eee 
Neafired buoy S.,0:000. o. 2h. ue eee 


Near red bnoy:.S2S:..2 40. 00.2 ee 
Near'sed buoy?S: 8. see) cane oat eee 
500 feet north of Great Beds light......... 
500 feet north of Great Beds light......... 





40 30 30 
40 30 30 
40 30 30 
40 30 30 


40 30 20 


40 30 20 
40 29 45 
40 29 45 


40 29 05 


40 29 05 
40 29 15 
40 29 15 








Flood 





Flood 
Flood 
Flood 
Flood 


Flood 
Flood 
Flood 


00 00 0000 | 00000000 


74 01 05 1 
74 01 05 | 20 
74 11 25 1 
74 11 25 | 25 
74 12 35 1 
74 12 35 | 20 
74 13 35 1 
74 13 35 | 25 
74 14 20 1 
74 14 20; 25 
74 15 15 1 
741515 | 16 


00 00 CO CO 











61—ARTHUR KILL. SEPTEMBER 21, 1909 


Low water occurred at Governors Island at 6.50 P.M. The wind was southeast with a velocity of 5 miles per hour. 


1037 
1038 
1039 
1040 


1041 


1042 
1043 
1044 











1.20 
1.25 
1.40 
1.45 





2.15 
2.17 
2.35 
2.40 





Lower end of Kills, 200 feet west of buoy S./40 30 10 
Lower end of Kills, 200 feet west of buoy S.|40 30 10 
Off Tottenville, 200 feet west of buoy S. 2.|40 30 55 
Off Tottenville, 200 feet west of buoy S. 2./40 30 55 


Off Smoking Point, 200 feet east of buoy S.A. 
Off Smoking Point, 200 feet east of buoy S.A. 
Off Fresh Kills 42.;+ geen cee ene 
Off Fresh i Kills x aos) ee eee ea ee 





40 33 30 


40 33 30 
40 34 20 
40 34 20 








74 15 40 1 
74 15 40 | 30 
74 15 15 1 
74.1515 | 45 
74 13 50 1 
74 13 50 | 30 
74 12 40 1 
74 12 40 | 28 


Flood 


Flood |! 
Flood 
Flood 
Flood 


Flood 
Flood 
Flood 


i ee 
oo 00 00 8 00 


nome! ooun 


se | ee 


000M CO 





00 00 00 CO 


600 
200 


600 
150 


250 
250 





Sample 
No. 


A. M. 
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TABLE XV—Continued 
62—KILL VAN KULL, UPPER BAY AND EAST RIVER, SEPTEMBER 23, 1909 


High water occurred at Governors Island at 2.14 P.M. The wind was southwest with a velocity of 10 miles per hour. 


Hour Location of Samples 


Approximate 


° , 


West end of Kill van Kull, near buoy S. 2./40 38 
West end of Kill van Kull, near buoy S. 2.|40 38 
Kill van Kull, off Livingston station....... 40 38 
Kill van Kull, off Livingston station....... 


11.10 
11.12 
11.30 
11.32 


Latitude 


eae as | | ES | Oe mee eet nn | tn eT | eS Se a | mer 


a 


30 





Longitude 


° , at 


74 08 30 


257 





ee | | SSS fj | | | 


11.35 
12.20 


12.25 
40 39 
12. 50 Upper bay, near Robbins Reef bell buoy.. ./40 39 


Kill van Kull, off Livingston station....... 
East end of Kill van Kull, off Constable zs 


em | ff | | | 


Upper bay, near Robbins Reef bell buoy...|40 39 
Upper bay, near Robbins Reef bell buoy...|40 39 
Upper bay, near buoy G. 2............... 40 
1.07 Upper bay, near buoy G, 2............... 


i | | ne ta | | RE ER | | 


1062 


1066 





Upper bay, near buoy S. 2 off Liberty Island|40 41 
Upper bay, near buoy S. 2 off Liberty Island|40 41 
Upper bay, near buoy S. 2 off Liberty Island/|40 41 
East river, between Governors Island and 
Reb CETY ene ere & px ce rk Pe are 40 41 
East river, between Governors Island and 
PSatlervecrmrcr etic seca eins piteed seks 40 41 


1.25 
1.27 


1.35 |East river at Brooklyn Bridge, midstream. 

1.37 |East river at Brooklyn Bridge, midstream. |40 42 
1.40 |East river at Brooklyn Bridge, midstream. |40 42 
1.50 |East river at Manhattan Bridge, midstream|40 42 
1.52 |East river at Manhattan Bridge, midstream/40 42 





40 42 


25 
25 





73 59 25 
73 59 25 


Feet Temp. No. of 
below Ra, water ae Bacteria 
surface Deg. C. ater Des C.C. 

1 Flood 18.5 20 18,000 

40 Flood 18.0 20 12,000 

1 Flood 18.5 20 12,000 
20 Flood 18.0 20 9,000 
40 Flood 18.0 20 7,000 

1 Flood 18.5 20 8,000 
40 Flood 18.0 20 3,600 

1 Flood 18.5 20 6,400 
20 Flood 18.0 20 5,000 
40 Flood 18.0 20 3,800 

1 Flood 18.5 20 5,400 
40 Flood 18.0 20 — 

1 Flood 18.5 20 9,000 
20 Flood 18.0 20 8,400 
40 Flood 18.0 20 4,500 

1 Flood 18.5 20 10,000 
40 Flood 18.0 20 7,200 

1 Flood 18.5 20 12,000 
20 Flood 18.0 20 sa 
40 Flood 18.0 20 6,400 

1 Flood 18.5 20 12,000 
40 Flood 18.0 20 8,600 


68—UPPER BAY. SEPTEMBER 30, 1909 
Low water occurred at Governors Island at 3.17 P.M. The wind was northwest with a velocity of 30 miles per hour. 











74 O01 
74 O01 
74 01 
74 01 


a | | | A | | A | S| 


10.36 |200 feet off Battery..................... 40 42 10 
LHOssoe 200) feet of Battery. .a...02-23. see es 40 42 10 
10.52 |200 feet west of Governors Island......... 40 41 35 
10.54 |200 feet west of Governors Island......... 40 41 35 
10.56 |200 feet west of Governors Island......... 40 41 35 
MereeeaE DUOY Gol .e fis eds. ave ves cedves 40 40 10 
MP eMNCAP DUOY G. 2.4.5. 0k esac ccs eee genus ee 40 40 10 
12.07 |1000 feet west of Robbins Reef light...... 40 39 25 
12.10 |1000 feet west of Robbins Reef light...... 40 39 25 


74 O1 
74 03 
74 03 
74 03 
74 03 


1 Ebb | 18.5 | 28 9,000 
40 Ebb | 18.0 | 28 3,600 
1 Ebb) | 118.5 =|- 28 4,200 
20 Ebb | 18.0 | 28 3,000 
40 Ebb | 18.0 | 28 2,500 
1 Ebb | 18.5 | 28 6,400 
40 Ebb | 18.0 | 28 2,800 
1 Ebb | 18.5 | 28 4,800 
20 Ebb | 18.0 | 28 3,500 








Low water occurred at Governors Island at 3.17 P. M. 


64—KILL VAN KULL. SEPTEMBER 30, 1909 





Beem ast end Of CIN. fms sc ciake co-ed w ace 6 wars arse 40 39 
emo cartusst CNG Oli KUL ice. cine ete c's owes sialpiere te 40 39 
feeeneastendcol Willis sas. ce cacole ser eriele 40 39 
12.35 |Off Sailors Snug Harbor................. 40 38 
12.38 |Off Sailors Snug Harbor................. 40 38 
PUM iee Ore, MICOMONG se) ot. ent ieids saacte ere 40 38 
PeO A Ol Port, michMObU.: -...0o. ese ee 40 38 
PCOS Ot ory BACHTHONG sso hoe als cle tans eee 40 38 
DeaQni West endiot Wallen og ies eee ee oe 40 38 
e4ayi Westend Of Walls oo aso. eos oe Bae ee ‘40 38 





74 05 15 
74 05 15 
74 05 15 
74 06 07 
74 06 07 


74 07 52 


74 07 52 
74 07 52 
74 08 30 
74 08 30 


The wind was northwest with a velocity of 30 miles per hour 








4 
3 
3 
5 
2 
6 
3 
3 
6 
3 
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bo 
or 
co 
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65—EAST RIVER. OCTOBER 1, 1909 
High water occurred at Governors Island at 9.21 A.M. The wind was northwest with a velocity of 40 miles per hour. 














Location of Samples ‘ 
Sample |. Hour | etre rast 
oO. .M. curren 
Approximate Latitude |Longitude surface Deg. C. 
° , Mt ° if a 
1086 9.50 |500 feet off Pier 32, Brooklyn............ 40 41 10 |74 00 30 1 Flood 
1087 9.52 |500 feet off Pier 32, Brooklyn............ 40 41 10 |74 00 30 | 40 Flood 
1088 | 10.00 |At Brooklyn Bridge, 500 feet off Brooklyn 
ghores..2. (aut. 0 buosdee coe eee 40 42 15 |73 59 45 1 Flood 
1089 | 10.02 |At Brooklyn Bridge, 500 feet off Brooklyn 
shore.,,165 9 22 ee heehee eee 40 42 15 |73 59 45 | 20 Flood 


| | | | | | 


1090 | 10.04 |At Brooklyn Bridge, 500 feet off Brooklyn 
BONG. 8s Sic dts ace prs eae eee 40 42 15 |73 59 45 | 40 Flood 
1091 | 10.16 |At Williamsburg Bridge, 500 feet off Brook- 





lyn shores srcvcstsaees eee eee eee 40 42 45 |73 58 10 1 Flood 
1092 | 10.18 |At Williamsburg Bridge, 500 feet off Brook- 

lyn shore.\.i. ts dase et ee 40 42 45 |73 58 10 | 40 Flood 
1093 | 10.30 |Opposite East 34th street, 500 feet off 

Brooklyn. shores. s. 7. dc. eee oo 40 44 20 |73 57 45 1 Flood 
1094 | 10.31 |Opposite East 34th street, 500 feet off 

Brooklyn shore:77.. 02. sere eee 40 44 20 |73 57 45 | 20 Flood 
1095 | 10.83 |Opposite East 34th street, 500 feet off 

Brooklyn shore. -heee nee eee 40 44 20 |73 57 45 | 40 Flood 
1096 | 10.50 |At Queensboro Bridge, east channel....... 40 45 20 |73 57 10 1 Flood . 
1097 | 10.52 |At Queensboro Bridge, east channel....... 40 45 20 |73 57 10; 40 Flood 
1098 11°05 |At' Hell Gateti sere ee eee 40 46 50 |73 56 00 1 Flood 
1099 | 11,06 |At. Hell Gatez 5 Acc oe cnee eee 40 46 50 |73 56 00 | 20 Flood 
1100. }- 11:08: |At Hell: Gates.23). 3. oe 40 46 50 |73 56 00 | 40 Flood 














66—LONG ISLAND SOUND. OCTOBER 1, 1909 
Low water occurred at Governors Island at 4.05 P.M. The wind was northwest with a velocity of 40 miles per hour. 








| 
1101 1.20 |Long Island Sound, near Throgs Neck..... 10 48 20 |73 47 20 1 Ebb 18.0 28 1,300 
1102 1.22 \Long Island Sound, near Throgs Neck.....|40 48 20 |73 47 20 | 25 Ebb 18.0 28 800 


1103 1.24 ‘Long Island Sound, near Throgs Neck...../40 48 20 |73 47 20 | 50 Ebb 18.0 28 600 


67—EAST RIVER. OCTOBER 1, 1909 
Low water occurred at Governors Island at 4.05 P.M. The wind was northwest with a velocity of 40 miles per hour. 


78.53 65 | Ebb | 18.0 | 28 2,000 
73 53 55 | 40 Ebb | 18.0 | 28 1,400 


68—HARLEM RIVER. OCTOBER 1, 1909 
Low water occurred at Governors Island at 4.05 P.M. The wind was northwest with a velocity of 40 miles per hour. 








1104 
1105 


1.55 
1.57 


Between North and South Brothers Island. 
Between North and South Brothers Islands 


40 47 55 
40 47 55 






































2.13 |Midstream, off East 116th street..........|40 47 35 173 55 50 1 Ebb 18.5 28 10,000 











1106 

1107 2.15 |Midstream, off East 116th street.......... 40 47 35 |73 55 50 | 20 Ebb 18.5 28 7,200 
1108 2.25 |Midstream, off East 110th street.......... 40 47 20 |73 56 05 1 Ebb 18.5 28 12,000 
1109_! 2.27 \Midstream, off East 110th street..........'40 47 20 !73 5605! 20 |! Ebb _! 18.5 | 28 ! 6,800 


69—EAST RIVER. OCTOBER 1, 1909 
Low water occurred at Governors Island at 4.05 P.M. The wind was northwest with a velocity of 40 miles per hour. 








| 
1110 2.35 |Hell Gate, off East 90th street........... 1 Ebb 18.0 28 





5,500 

1111 2.36 |Hell Gate, off East 90th street............ 20 Ebb 18.0 28 4,800 
1112 2.38 |Hell Gate, off East 90th street............ 40 Ebb 18.0 28 3,000 
1113 2.47 |At Queensboro Bridge, west channel 1 Ebb 18.0 28 4,800 
_ i114 | 2.50 !At Queensboro Bridge, west channel 40 Ebb 18.0 | 28 3,600 


fe 
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TABLE XV—Continued 
69—EAST RIVER. OCTOBER 1, 1909—Continued 








ion of Samp! Per 
Sample | Hour se ee Feet Tidal Temp. cent No. of 
No P below water | } Bacteria 
: : : : surface | CUrTent Deg. C. and er C.C 
Approximate Latitude |Longitude g- P fe: 
° s “a ° , vt 
1115 3.08 |1000 feet off mouth of Newton creek...... 40 44 10 |73 57 55 1 Ebb 
1116 3.10 |1000 feet off mouth of Newton creek...... 40 44 10 |73 57 55 | 30 Ebb 
a117 3.28 |1000 feet off Wallabout bay.............. 40 42 25 |73 58 30 1 Ebb 
1118 3.30 |1000 feet off Wallabout bay.............. 40 42 25 |73 58 30 | 20 Ebb 
1119 3.32 |1000 feet off Wallabout bay.............. 40 42 25 |73 58 30 | 40 Ebb 
1120 9.20 |500 feet off Pier 4, Manhattan............ 40 42 00 |74 00 40 1 Flood 
1121 9.21 |500 feet off Pier 4, Manhattan............ 40 42 00 |74 00 40 | 20 Flood 
1122 9.23 |500 feet off Pier 4, Manhattan.. .. {40 42 00 74 00 40} 40 Flood 
1123 9.35 |At Brooklyn Bridge, 500 feet off Manhattan 
Meee eee (had? ov Boo Veneto, 40 42 25 |73 59 55 1 Flood 
1124 9.37 |At Brooklyn Bridge, 500 feet off Manhattan 
ART See eee Scheie he cts Boles heat 40 42 25 |73 59 55 | 40 Flood 
1125 9.50 |At Williamsburg Bridge, 500 feet off Man- 
ACES NOLO Wee ae pcs ates stacen ee hte en 40 42 50 |73 58 30 1 Flood 
1126 9.52 |At Williamsburg Bridge, 500 feet off Man- 
RUSTE RNG Ee nd Pk oe ke Le ate: 40 42 50 |73 58 30 | 20 Flood 
1127 9.55 |At Williamsburg Bridge, 500 feet off Man- 
HP SETADIGHOLC ers kom ee oA ete he 40 42 50 |73 58 30} 40 Flood 


1128 | 10.15 |Opposite East 34th street, 500 feet off shore|40 44 30 |73 58 15 1 Flood 


—_———— | | |S | | | | | — 


1129 | 10.18 |Opposite East 34th street, 500 feet off shore|40 44 30 |73 58 15 | 40 Flood 


1130 | 10.30 |At Queensboro Bridge, west channel....... 40 45 25 |73 57 30 1 Flood 
1131 | 10.31 |At Queensboro Bridge, west channel....... 40 45 25 |73 57 30 | 20 Flood 
1132 | 10.33 |At Queensboro Bridge, west channel....... 40 45 25 |73 57 30 | 40 Flood 
1133 10.40 |Hell Gate, off East 90th street.. ..../40 46 30 |73 56 20 1 Flood 
1134 | 10.41 |Hell Gate, off East 90th street............ 40 46 30 |73 56 20 | 20 Flood 
1135 | 10.43 |Hell Gate, off East 90th street............ 40 46 30 |73 56 20 | 40 Flood 





70—HUDSON RIVER. OCTOBER 5, 1909 


High water occurred at Governors Island at 1.00 P.M. The wind was northwest with a velocity of 10 miles per hour. 








——— 

















1136 | 10.55 | 4 way across from foot of West 42d street/40 45 50 |74 00 20 1 Flood 17.0 
1137 | 10.56 | + way across from foot of West 42d street|40 45 50 |74 00 20 | 20 Flood 17.0 
1188 | 10.57 | 4 way across from foot of West 42d street/40 45 50 |74 00 20 | 40 Flood 17.0 
1189 | 11.05 | # way across from foot of West 42d street|40 45 55 |74 00 30 1 Flood L7E0 
1140 | 11.07 | # way across from foot of West 42d street|40 45 55 |74 00 80 | 20 Flood LieO 
1141 11.09 | 2 way across from foot of West 42d street/40 45 55 |74 00 30 | 40 Flood 17.0 
1142 | 11.15 |84 way across from foot of West 42d street|40 46 00 |74 00 50 1 Flood 17.0 
1143 | 11.17 |34 way across from foot of West 42d street/40 46 00 |74 00 50 | 20 Flood 17.0 
1144 11.19 |34 way across from foot of West 42d street|40 46 00 |74 00 50] 40 Flood 17.0 
1145 | 12.15 | 4 way across from foot of West 137th street/40 49 30 |73 57 35 1 Flood LZ0 
1146 | 12.16 | 4 way across from foot of West 137th street/40 49 30 |73 57 35 | 20 Flood LAO 
1147 | 12.18 | 4 way across from foot of West 137th street/40 49 30 |73 57 35 | 40 Flood £730 
1148 | 12.28 | # way across from foot of West 137th street|40 49 35 |73 57 50 1 Flood 17.0 
1149 | 12.29 $ way across from foot of West 137th street|40 49 35 |73 57 50} 20 Flood | uy ‘i 


1150 | 12.30 | 2 way across from foot of West 137th street/40 49 35 |73 57 50 | 40 Flood 


— eee FE §| | | 


1151 12.40 |34 way across from foot of West 137th street/40 49 40 |73 58 05 i Flood 17.0 
1152 12.41 |34 way across from foot of West 137th street|40 49 40 |73 58 05 | 20 Flood 17.0 
1153 12.43 |84 way across from foot of West 137th street|40 49 40 |73 58 05 | 25 Flood 17.0 
1154 PSZOU DOO feet off Inwood. facrine. cutis comic cele ove’ 40 62 20 \73 55 55 1 Flood 17.0 
1155 Hee be nO fest, Clr INWOOG. ciate cere ab oti coese.s 40 62 20.173 55 ‘55 20 Flood 17.0 
1156 teen. OOO feet Ol LNWOOd:. «cokishacta ee us sce oe 40 52 20 173 55 55 | 40 Flood 17.0 
1157 1.33 |14 way across from Inwood.............. 40 52 25 |73 56 05 1 Flood 17.0 
1158 1.34 |14 way across from Inwood.............. 40 52 25 |73 56 05 20 Flood 17.0 
1159 1.36 |4 way across from Inwood.............. 40 52 25 |73 56 05 40 Flood 17.0 
1160 1.46 |34 way across from Inwood.............. 40 52 35 |73 56 25 1 Flood 17.0 
1161 1.47 |34 way across from Inwood.............. 40 52 35 |73 56 25 | 20 Flood 17.0 
1162 1.49 |34 way across from Inwood............. .140 52 35 |73 56 25 25 | Flood VAN) 





260 RESULTS OF ANALYSES 


INTRODUCTION TO TABLES XVI, XVII, XVIII, XIX, XX 


The numbers of bacteria found in the water in the year 1909 and shown in Table 
XV have been grouped together in the form of averages to show (a) the numbers in 
various localities; (b) surface and bottom conditions and (c) the number on ebb and 
flood tides, and are contained in Table XIX. 

The results used in making these averages are given in Tables XVI, XVII and 


XVIII. Table XX includes miscellaneous analyses not grouped elsewhere. 
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TABLE XVI 


Average Number of Bacteria in the Water in the Year 1909 
Averages for various parts of the harbor. 
The data for this table are contained in Table XV. 





Number | Bacteria 





Location of oe Samples included in the Averages 
Analyses _C, 

Op ME Sede Sa op 113 12,500 |1-42, 303-305, 392-399, 684-685, 688-690, 696-699, 718-719, 726- 
731, 737-742, 749-754, 829-831, 869-873, 1052-1061, 1067-1075 
1086-1087. (694 and 695 taken at sewer outfall and 1056 
liquefied, so not included.) 

Hudson river, below Spuyten Duyvil.| 182 6,600 |43-46, 264-302, 350-391, 619-620, 629-632, 720-725, 743-748, 761- 
796, 798-800, 989-1000, 1136-1162. (797 liquefied.) 

Hudson river, above Spuyten Duyvil. 53 5,100 |229-263, 617-618, 801-808. (621-628, taken in sewage field from 
large Yonkers sewers, not included.) 

East river, below Hell Gate......... 119 6,100 |83-84, 127-166, 755-756, 759-760, 832-846, 857-868, 1062-1066 
1088-1100, 1110-1135. (757 and 758, taken at sewer outfall and 
1063 liquefied, so not included.) 

East river, above Heil Gate......... 37 3,100 (81-82, 544-569, 847-853, 1104-1105. 

(2 abt: he Se a ee eee 58 15,600 (201-228, 570-585, 674-683, 1106-1109. 

Luong Island Bound...............0. 40 310 |47-80, 854-856, 1101-1103. 

La UST RT LT SS a et 80 6,500 ira ete es 822-828, 874-883, 945-952, 969-970, 1045-1051, 

DS OL a a 45 7,400 (306-322, 335-349, 815-821, 939-944, 

Passaic river, at Newark............ 8 92,000 |327-330, 809-810, 933-934. 

PGs sons GSO 24 5,000 |955-968, 971-972, 1037-1044. (963 and 964 taken at sewer outfall, 
so not included) (1042 liquefied.) 

PPO PMMPPOWH rite. oc sioslce ness cs 55 4,900 |85-105, 106-126, 400-403, 686-687, 700-716, 717, 732-733, 735-736. 

PAPA VECCNO AVI Vadis vee ssa c ees sies 15 4,300 /|633-634, 641-646. (635-640 and 647 taken in or near Coney Island 
creek, so not included. 

eC Re ors x fete eben ses 255 1,600 |404423, 428-543, 648-673, 701-705, 714-715, 884-932, 1001-1036. 
(921, 1020 and 1030 liquefied.) 

PTS EEI IE Vr ss aia 5 oes on ov os 0% 39 8,400 (592-598, 613, 615-616, 975-988. (599-612 and 614 taken in or 
near creeks, so not included.) 

Ge OM CTC) 3) 8 2,900 |586-591, 973-974. 

Atlantic ocean, 10 miles off Long 

UE on | Sa re 4 120 (706-709 
TABLE XVII 


Average Number of Bacteria in the Water in the Year 1909 


Average of samples taken near Surface and Bottom for various parts of the harbor. 
The data for this table are contained in Table XV. 


Location 






No. of |Bacteria 


Surface 


Depths 
Bottom 


No. of |Bacteria 


Analyses|per C. C. Samples included in the Averages Nantyaeaiper CC. Samples included in the Averages 





14,600 |1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21,| 42 


10,300 |2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 


Hudson river, below 
Spuyten Duyvil. . 


71 


23, 25, 27, 29, 31, 33, 35, 42, 303, 
392, 396, 684-685, 688-690, 696— 
699, 718, 726, 728, 730, 737, 739, 
741, 749, 751, 753, 829, 869, 872, 
1052, 1055, 1057, 1060, 1067, 
1069, 1072, 1074, 1086. (694, 
taken at sewer outlet, not in- 
cluded.) 


8,400 |43-46, 264, 267, 270, 273, 276, 279, 


282, 285, 288, 291, 294, 297, 300, 
350, 354, 358, 362, 366, 369, 373, 
377, 381, 385, 388, 619, 629, 631, 
720, 722, 724, 743, 745, 747, 761, 
763, 765, 767, 769, 771-773, 774, 
776, 779, 781, 784, 786, 789, 791, 
794, 796, 799, 989, 991, 994, 996, 
999, 1136, 1139, 1142, 1145, 
1148, 1151, 1154, 1157, 1160. 





63 


24, 26, 28, 30, 32, 34, 305, 395, 
399, 719, 727, 729, 731, 738, 740, 
742, 750, 752, 754, 831, 871, 873, 
1054, 1056, 1059, 1061, 1068, 
1071, 1073, 1075, 1087. (697, 
taken at sewer outlet, not in- 
cluded.) (1056 liquefied.) 


4,800 |266, 269, 272, 275, 278, 281, 284, 


287, 290, 293, 296, 299, 302, 353, 
357, 361, 365, 368, 372, 376, 380, 
384, 387, 391, 620, 630, 632, 721, 
723, 725, 744, 746, 748, 762, 764, 
766, 768, 770, 775, 778, 780, 783, 
785, 788, 790, 793, 795, 798, 800, 
990, 993, 995, 998, 1000, 1138, 
1141, 1144, 1147, 1150, 1153, 
1156, 1159, 1162. 
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RESULTS OF ANALYSES 


TABLE XVII—Continued 





Location 
Hudson river above 
Spuyten Duyvil.. 


East river, 
Hell Gate........ 


East river, above 
Hell Gate........ 


Harlem river....... 


Long Island Sound.. 
Kill van Kull....... 


Newark bay........ 


Passaic river, at 
Newark.. Lie 
Arthur Kill. . Se 


The Narrows....... 
Gravesend bay..... 


Lower bay......... 


Jamaica bay....... 


Rockaway inlet.. 

Atlantie ocean, "10 
miles off Lon g 
Drahen..unacsee. 


No. of ‘Bacteria 
Analyses per C. C. 


i ee ead pas ee pend 


41 


15 


28 


19 


30 


19 


110 


19 


cs 


2 


3,300 
22,800 


410 
8,100 


9,000 


111,000 
5,500 


8,300 
4,300 


2,100 


9,900 |592-598, 613, 


Depths 


Surface 


Samples included in the Averages 


229, 232, 235, 239, 243, 245, 248, 
251, 255, 259, 261, 617, 801, 804, 
806. 


83, 127, 131, 185, 189, 143, 147, 
151, 155, 159, 163, 755, 832, 834, 
837, 839, 842, 844, 857, 859, 862, 
864, 867, 1062, 1065, 1088, 1091, 
1093, 1096, 1098, 1110, 1113, 
1115, 1117, 1120, 1123, 1125, 
1128, 1130, 1183, 759. (757, 
taken at sewer outlet, not in- 
cluded.) 


81, 544, 546, 548, 551, 554, 557, 
559, 561, 564, 567, 847, 849, 852, 


1104. 

201, 203, 206, 209, 212, 215, 217, 
220, 223, 226, 570, 573, 576, 578, 
581, 584, 674, 683, 1106, 1108. 

47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 
67,69, 71, 73, 75,77, 79, 854, 1101 

167, 170, 174, 178, 182, 184, 187, 
191, 195, 199, 691, 692, 822, 824° 
827, 874, 877, 879, 882, 945, 948, 
950, 969, 1045, 1047, 1050, 1076, 
1079, 1081, 1084. 

306, 308, 311, 313, 315, 317, 320, 
335, 338, 341, 343, 346, 348, 815, 
817, 819, 939, 941, 943. 


327, 329, 809, 933. 

955, 957, 959, 961, 963, 965, 967, 
971, 1037, 1039, 1041, 1043. 
(963, taken at sewer outlet, not 
included. ) 

85, 87, 92, 97, 102, 106, 108, 113, 
118, 123, 400, 686, 687, 700, 716, 


732, 735. 

633-634, 641-646. (635-640 and 
47, taken in or near Coney 
Island Creek, not included.) 

404, 408, 412, 416, 420, 428, 431, 
434, 437, 440, 443, 446, 449, 452, 
456, 459, 462, 465, 468, 471, 474, 
477, 480, 483, 486, 489, 499) 495, 
498, 501, 504, 507, 510, 513, 515, 
517, 519, 521, 523, 525, 527, 530, 
533, 536, 538, 541, 648-654, 656, 
658, 660-665, 667, 669, 671-673, 
701-702, 704, 714, 884, 887, 889, 
891, 893, 895, 897, 899, 901, 903, 
905, 907, 909, 911, 913, 915, 917, 
919, 921-922. 924° 926, 928-929, 
931, 1001, 1003, 1005, 1007, 
1009, 1011, 1013, 1015, 1017, 
1019, 1021, 1023, 1025, 1027, 
1029, 1031, 1033, 1035. (921 


li quefied.) 

615-616, 975, 977, 
979, 981, 983, 985-988. ’(599- 
612’ and 614, "taken in or near 
creeks, which empty into bay, 
not included. ) 


2,300 |586-591, 973. 


200 ‘706, 708. 


_Branch..........1_ _2 |____200 1706, 708... he 707, 700 
——_——wsw—_O80O“RkKe—eeeeeeoooooaoaooaaaaaaanooannaDAAASyoaoaoaoaoyywyxx=x=xxx99>V9V92a==> 





/ 


No. of |Bacteria 
Analyses|per C. C. 


14 


94 


2 


2,400 
8,000 


190 
5,000 


6,300 


75,000 
4,400 


2,200 


Bottom 


Samples included in the Averages 


231, 234, 238, 242, 244, 247, 250, 
254, 258, 260, 263, 618, 803, 805, 
08 


84, 130, 134, 188, 142, 146, 150, 
154, 158, 162, 166, 756, 833, 836, 
838, 841, 843, 846, 858, 861, 863, 
866, 868, 1064, 1066, 1090, 1092, 
1095, 1097, 1100, 1112, 1114, 
1116, 1119, 1120, 1124' 1127, 
1129, 1132, 1135, 760. (758, 
taken at sewer cutlet, not in- 
cluded.) 


545, 547, 550, 553, 556, 558, 
560, 563, 566, 569, 848, 851, 853, 
11 


202, 205, 208, 211, 214, 216, 219, 
222, 235, 228, 572, 575, 577, 580, 
583, 585, 1107, 1109. 

48, 50, 52, 54, 56, 58, 60, 62, 64, 68, 
70, 72, 74, 76, 78, "80, 856, 1103. 

169, 173, 177, 181, 183, 186, 190, 
194, 198, 200, 823, 826, 828, 876, 
878, 881, 883, 947, 949, 952, 970, 
1046, 1049, 1051, 1078, 1080, 
1083, 1085. 

307, 310, 312, 314, 316, 319, 322, 
337, 340, 342, 345, 347, 349, 816, 
818, 821, 940, 942, 944. 


328, 330, 810, 934. 

956, 958, 960, 962, 964, 966, 968, 
972, 1038, 1040, 1042, 1044. 
(964, taken at sewer outlet, not 
included.) (1042 li quefied. 

86, 91, 96, 101, 105, 107, 112, 117, 
122° 126, 403, 717, 733, 736. 


(No deep samples. Water shallow. 


82, 


f. 100 |407, 411, 415, 419, 423, 430, 433, 


436, 439, 442, 445, 448, 451, 455, 
458, 461, 464, 467, 470, 473, 476, 
479, 482) 485, 488, 491, 494” 497, 
500, 503, 506, 509, 512, 514, 516, 
518, 520, 522, 524, 526, 529, 532, 
535, 537, 540, 543, 655, 657, 659, 
666, 668, 670, 703, 705, 715, 886, 
888, 890, 892, 894, 896, 898, 900, 
902, 904, 906, 908, 910, 912, 914, 
916, 918, 920, 923, 925, 927, 930, 
932, 1002, 1004, 1006, 1008, 
1010, 1012, 1014, 1016, 1018, 
1020, 1022, 1024, 1026, 1028, 
1030, 1032, 1034, 1036. (1020 
and 1030 liquefied.) 


Only 5 deep samples taken. Water 


shallow. (976, 978, 980, 982, 
984 not enough for fair average.) 


Only 1 deep sample taken (974). 


35 1707, 709 
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TABLE XVIII 


263 


Average Number of Bacteria in the Water in the Year 1909 


Averages of samples taken on Ebb and Flood Currents for various parts of the harbor. 
The data for this table are contained in Table XV. 






Location 





No. of |Bacteria 
Analyses|per C. C 


Upper bay......... 79 
Hudson river, below 
Spuyten Duyvil. . 94 


Hudson river, above 
Spuyten Duyvil.. 35 


| $f nearer! 


East river, below 

Hell Gate........ 55 
East river, above 

Hell Gate........ 17 
Harlem river....... 31 


Long Island sound. . ts 


Kill van Kull....... 49 





Newark bay........ 21 
Passaic river, at 


13,800 


Ebb Currents 


Currents 


Samples included in the Averages 


1-12, 23-42, 303-305, 392-399, 
684-685, 696-699, 718-719, 737- 
742, 749-754, 829-831, 869-873, 
1067-1075. (694-695, taken at 
sewer outlet, not included.) 


43-46, 264-302, 350-368, 388-391, 
629-682, 743-748, 761-773, 784 
8. 


229-244, 261-263. (625-628,taken 
in Yonkers sewage field, not 
included.) 


83-84, 147-166, 755-756, 832-838, 
857-868, 1110-1119, 759-760. 
(757-758, taken at sewer outlet, 
not included.) 


81-82, 544-556, 1104-1105. 

215-228, 578-585, 674-678, 1106- 
1109. 

47-56, 77-80, 1101-1103. 

184-200, 691-692, 874-883, 945- 
952, 969-970, 1076-1085. 


335-349, 939-944. 


329-330, 933-934. 

955-962, 965-968, 971-972. (963- 
964, taken at sewer outlet, not 
included.) 

85-105, 400-403, 686, 700, 716- 
717, 735-736. 


(636-640, taken in or near Coney 
Island creek and outlet from dis- 
osal plant, not included.) 
404-411, 428-433, 452-482, 510- 
537, 660-668, 701, 714-715, 884— 
896, 911-932, 1009-1024. (921 
and 1020 liquefied.) 


31 


20 
27 


23 
31 


24 


A 


No. of |Bacteria 
Analyses|per C. C. 





9,300 


Leh a (Be eS | eee ee ae es ee ae 


Flood Currents 





Samples included in the Averages 


13-22, 688-690, 726-731, 1052- 
~ 1061, 1086-1087. (1056 lique- 
fied.) 


369-387, 619-620, 720-725, 774- 
783, 789-796, 798-800, 989- 
1000, 1136-1162. (797 liquefied). 


245-260, 617-618, 801-808. (621- 
624, taken in Yonkers sewage 
field, not included.) 


127-146,839-846, 1062-1066, 1088- 
1100, 1120-1135. (1063 lique- 
fied.) 


557- 569, 847-853. 

201-214, 570-577, 679-683. 

57-76, 854-856. 

167-183, 822-828, 1045-1051. 

306-322, 815-821. 

327-328, 808-810. 

1037-1041, 1043-1044. 
liquefied). 


106-126, 687, 732-733. 


(1042 


633-634, 641-646. (635 and 647, 
taken in Coney Island creek, not 
included.) 

412-423, 434-451, 483-509, 538- 
543, 648-659, 669-673, 702-705, 
897-910, 1001-1008, 1025-1036. 
(1030 liquefied.) 


| | eS FN | ee, 


Rec | 
The Narrows....... 31 
Gravesend bay..... 

Lower bay......... 134 
Jamaica bay....... 14 
Rockaway inlet..... 5 


Atlantic ocean, 10 
miles off Long 
Branch. <i. ...... 


9,800 


4,000 


597-598, 975-988. (599-612,taken 
in creeks or near large sewer out- 
lets, not included.) 

586-588, 973-974. 


No samples taken on the ebb. 


6,400 


1,200 


120 


592-596, 613, 615-616. (614, taken 
in creek, not included.) 


589-591. 


706-709. 
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TABLE XIX 


Average Number of Bacteria in the Water in the Year 1909 


Summary of Tables XVI, XVII and XVIII. 
The data for this table are contained in Table XV. 









All Depths and 













































































































Currents 
Location Surface Bottom Ebb Flood 
No. of |Bacteria | No. of |Bacteria| No. of |Bacteria | No. of |Bacteria | No. of |Bacteria 
Analyses|per C. C.| Analyses|per C. C.| Analyses/per C. C.| Analyses|per C. C.| Analyses/per C. C. 

Unper bayv.isc oe eae ate 113 12,500 62 14,600 42 10,300 79 13,800 9,300 
Hudson river, below Spuyten 

Dityyils, Aste cote 182 6,600 a 8,400 63 4,800 94 8,100 5,100 
Hudson river, above Spuyten 

Duyvili =ooet cea oe oes 53 5,100 15 6,300 15 4,400 35 5,200 4,700 
East river, below Hell Gate....} 119 6,100 14 7,700 41 4,500 55 6,700 5, 
East river, above Hell Gate.... 37 3,100 15 3,300 15 2,400 17 1,800 4,200 
Harlem river.cc se oe oes 58 15,600 28 22,800 18 8,000 31 15,000 
Long Island Sound............ 40 310 19 410 19 190 250 
Kill van euler ee eee 80 6,500 30 8,100 28 5,000 6,000 
Newark: bay enn Spee «cone 45 7,400 19 9,000 19 6,300 6,000 
Passaic river, at Newark....... 8 92,000 4 111,000 4 75,000 65,000 
Avtar. Kull ee a cree 24 5,000 11 5,500 10 4,400 350 
The Narrows: coe hew tee 55 4,900 17 8,300 14 2,200 2,700 
Gravesend Daye sceoen oa 15 4,300 8 4,300 ee Hebe 4,300 
Lower Day et lcm en oes ee eee 255 1,600 | 110 2,100 94 1,100 1,500 
GaIMaICa DAV cere ee. eee 39 8,400 19 9,900 Be aa ,400 
Rockaway inlet: <2). 42 «c 8 2,900 a 2,300 1,200 
Atlantic ocean, 10 miles off Long 

IDTancits. soe ee es 4 120 2 200 2 35 120 





TABLE XX 


Average Number of Bacteria in the Water in the Year 1909 


Averages of samples taken at miscellaneous locations in the harbor. 
The data for this table are contained in Table XV. 


Bacteria 
Location Ries Samples included in the Averages. 








Atlantic ocean, near Lower bay.... 560 |424—427, 710-713. 
Passaic river, below Newark....... 43,000 |323-326, 331-334, 811-814, 935-938. 
Raliway-river. 0857 Cs eee 34,000 1953-954. 
Bodine creeks, . 2% 26. oe eee 6,400 |693. 
PLOURLRS Soc titra ne eee Note.—All samples collected in these regions are included in averages. 
Used im: Table Vi.55 ¢ 1c eee 


Total used in averages......... 
Samples not used in averages...... 


Total number of analyses..... 





Plate D 


Numbers of Bacteria in 
the Water of New York Harbor 
in 1909 
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INTRODUCTION TO BACTERIA DIAGRAMS 


The following series of diagrams show the numbers of bacteria found in the water 
at various depths. In each case the depth from which the sample was taken below the 
surface of the water is indicated by the vertical line and the number of bacteria by a 
horizontal line opposite the depth at which that number was found. The location and 
sample numbers are stated in every instance. The data from which these diagrams 
were made are contained in Table XV, pp. 226-259. 


BACTERIA DIAGRAMS 


Diagrams showing numbers of bacteria in the water at different depths in various 


parts of the harbor in the year 1909. 
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SAMPLES COLLECTED JUNE 307" 1909 


FIG. 50 





12,000 ie re ae ow 


00 
1To 16,000 1,000,060 









(FPALSH CREEH AT ITS OUTLET PRE SH CREE - NAL SRE SH CREEK -~SUST BELOW IN GECOND CREE NM ~ MIDWAY BLT WVEEN 






(SAT PLE 606) war uP |\R. CROSSING . MOUTH ANO SEWER OUTLET AT HEAD 
(sare. é 607) (SAVIPLE 604) OF CREEK, (SAMPLE 609) 








i 1" —— ee 


20,000 
8 00 000 280,000 #20, 





FEET 
Bltow 


SVRFACE 










SLCOND CALEK ~ AT PIOUTH WHERE VAMAICA ANY SOO FEET OFF PIOUTH OF SECOND VAMAICA BAY, TOO FELT OFF MOUTH 
IT EMPTIES INTO JAMAICA BAY CALE (sar7ri€ 64) OFF SNES H CREW 
(SA/IPLE 6/0) (GAMPLE 612) 





; ’ 
| | ' 
' 
: 
AIC A 500 FY OFF SAND BAY SHWONE IN CREE RUNNING THROUGH CANARSIE VALIAICA BAY ~ 100 FEET VAMAICA MAY ~ 800 FT. 
Te tog agi Pirinpnee ay vt AAVUSETIENT PLACES OFF IAIN LANOING CANARSIE OF BATH POOL, BERGEN 


(SAVIPLE 6/4) CSAMPLE 615 ) BLACH. y } 
(SAMPLE 616, 













VYAMAICA BAY — BROOKLYN SHORE 


BACTERIA PER C.C.IN WATER AT DIFFERENT DEPTHS BELOW SURFACE 
SAMPLES COLLECTED WLY 1709 


280 


[Pe ae 
8 6.000 
100 FEET OFF SHOME 


AT #17 ST VINCENT 
(SAMPLES 6/7 6/8) 


faer 
eriow 
SURFACE 


BACTERIA PER CC IN WATER AT O/FFERENT DEPTHS BELOW SURFACE 


“4 
ute 
eis 
Ces 8 
100 FEET OFF SHORE 
Ar mr ST WNCENT 
(SAMPLES 625 626) 
all 3.600 
is HY ¥ 
Rss: 
S 
t oe 


GRAVESEND BAY 
200 FEET OFF PIARINE BASIN 
(SAMPLE 633) 


r Woks 8,000 


PLET 
BLLoMr 
SURFACE 


COWEY ISLAND CREE AT 
fOOT OF (7ST 
(saree 637) 


RESULTS OF ANALYSES 
FIG. 51 


| ee | eeeak a 

10" 5 800 0 10,000 
200 FEET OFF SHORE AT 
FEOERAL SUGAR REFINING 


CO YONKERS A 
(SAMPLES 621 622) 20 


200 FEET OFF SHORE 
AY LUDLOW STATION 
(SAMPLES 6/9 620) 


20.008 


B00 FEE? OFF AECAEATION 2148 VOHREAS 


(SAPIPLES €83 674) 


: 10,000 " 


| way, a | es | 
abi naa ie 10" 


oO 


9 Soe 


200 FEEF OFF SHORE 


200 FEET OFF SHORE AF 

RIVERDALE STATION aY INWOOD STATION. 

(SAMPLES 62? 620) . (Saree 63+ 632) 
20 8,500 


200 FEET OF ORAWBRIOCE 
SPUVTEN OUYViL CREEK 
(SAPIPLES 629.630) 


HUDSON BIVER - SPUYTEN DUYVVIL TO VONKERS 
SAMPLES COLLECTED JULY 709 


FIG. 52 


’ Pas 3,800 " uy 2 See 20,000 


' 
at 
. 


GRAVESEND BAY” CONEY ISLAND CREEK *=AT MOUTH ~ 
£40 FY.OFF ATLANTIC YACHT (SAMIPLE 635) 
cLvae (SAMPLE 634) 


iv eS PES 5? ——— 240,000 e | = eee -———= 130,000 
' 
| 
' 


GRAVESEND BAY - FOOT OF 22” ST, 7 
(SAVIPLE 638) Lt sabe Serchrnpiosed or EOS 


GRAVESEND BAY - CONEY ISLAND CREEK 


° 


t [7 eee 8, Soe 
yi 
CONEV '$SLAND CREEK 


AY Foor OF f2”ST. 
(SArIPLE 636) 


GRAVESEND BAV~ 200 FEET 
Off ATLANTIC VACHT CLUB 
{(sarecé gaa) 


BACTERIA PER C.CIN WATER AT DIFFERENT DEPTHS BELOW SUAFACE 


SAMPLES COLLECTED JULY 909 


BACTERIA IN THE WATER 281 
FIG. 53 


' Cee ae ' aoe 4500 ' RODE 3.900 ' xa 3500 4 3200 


Feer 
BELOW 
SUIFACE 


Al END OF DOCK AI END OF DOCH BAY S00 FT OFF AVON BEACH 900 FEET OFF D0CH AT OUTER END OP BY BREAMWATER WOATH 
ULMER PARK YACHT CLUB BATH BEACH HOTEL : AVON BEACH HOTEL PIARINE BASIN OF CONEY ISLAND CHEER 
(SAMPLE 641 CSAMLE 642) (SAMPLE 643, (GAPIPLE 644) (sarreit 645) (SAMPLE 646) 





(EGRESS en ee abet a — 140,000 


Feer 
efiow 
SURFACE 


AT FOOT OF 22°ST CONEY ISLAND 
(sae 8 64) 





GRAVESEND BAY 
BACTERIA PER C.C. 1 WATER AT OIFFERENT OEPTHS BELOW SUSFACE 
SAMPLES COLLECTED JULY 1009 


FIG. 54 


I’ 800 I Hoo (id 2400 ’ 1600 +) 2800 
xa [ He f i 
3 


i 
! 


dN SANDY HOOH BAY SHREWSBURY RIVER AT SWREWS BURY RIVER NAVESINK RIVER SHREWSBURY RIVER AT 
(sarrete 648) SPERMACET/ COVE. AT HIGHLAND LANDING NEAR ITS *IQUTH SEABRICHT ORAWBAIOCE 
(SAMPLE 649) ORAWBRIOCE (SAMPLE 651) Gare 662) 
(SAIPLE €50) 7 


ge 


FeeT 
BELOW 
SURFACE 
SURFACE 


1M SANDY HOOK BAY 
200 FT OFF SHORE AT 
71006 £ OF HORSE SHOE 
BEND. 

(SA/IPLE 653) 


BELiaow 


40 |] 600 40 LI 750 40 Lj 540 


OFF WEST POINT OF SANDY Lowen BAY ABOUT HALF WAY 847 

MOON, SOVTH OF AIAIN SHIP IN IAIN SHIP CHANNEL BVOY N?°8 MAIN CH 

CHANNEL ar aver wre AND ROMER LIGHT 
(SAMPLES 654 655) (SAMPLES 656,657.) (SAMPLES $58 £59) 





SANDY HOOK BAY - SHREWSBURY RIVER AND LOWER NEW YORK BAY 
GBACTER/IA PER C.C./N WATER AT OIFFERENT OEPTHS BELOW SURFACE 
SAMPLES COLLECTED JULY 1/3 /909 


282 RESULTS OF ANALYSES 


FIG. 55 














Tw $,400 ' 6200 [ 5800 ie 5200 (}e: 4800 
x 
& 
KS 
vy 
Hy 
H 
Pa : : ‘ 
Q 
SOFT. IN-SWOAE FROM CONEY IM CONEY 18, CHANNEL NEAR ON THE EAST BANNAN IN 14 FOOT CHANNEL, 500 ON ROMER SHOAL, SOUTH 
ISLAND CHANNEL NEAR BELL BELL BUOY OFF SEA GATE INN, CSAPIPLE 662) FEET FROM BU0Y acsé OF APIERO 6 ECHANNE b. 
8U0r OFF SEA CATE MMM. (sarmeee 661) CSAPMIPLE 6¢3) (SAMPLE 664) 


(sarneL.é 660) 


4200 ik 4400 r 3900 t 4600 4200 ie 4800 


BELOW SURFACE 






kK $00 FT WEST OF WEST PUOWAY BET WEST BANK 1000 FEET OFF ELrn 
pr BAWH LIGHT, TOWARD (LIGHT AND EL/7 TREE BEACON. TREE BEACON 
¢ 30° 2400 30° 3100 ELA1 TREE BEACON. (SAPIPLE 672) *  CSAMIPLE 673) 





6SANIPLE 67/1) 


iN SWASH CHANNEL IN SWASH CHANNEL, $00 
JOO FT. $.W.OF ROMER = FT FRO] BUOY WAT THE ; 
LIGHT AT JUNCTION OF SWASH 40 2600 


(SAMPLES 665 666) “/7AIN SHIP CHANNELS , 
(SAPIPLES 667,668) 






4 PIAIN SHIP CHANNEL 
WEST OF BVYOY AT JUNET: 
10M WITH SWASH.CH 
(SAPIPLES 669.670) 


ACROSS LOWER WY. BAY - CONEY /S.70 ELM TREE BEACON 
BACTERIA PER CC. IN WATER AT DIFFERENT DEPTHS BELOW SURFACE 
SAMPLES COLLECTED JSULY 4/47" /909 


FIG. 56 





r 
‘ 
eeece U 
: ——!20,000  , aaa 90,000 f= === $2. 000 ----—— 20 000 " 12.000 
ze 
Kyk 
338 
“ gy s ‘ ' 1 ¥ 
; : ' ' H 
' H 1 , ~ ' 
' ’ ¥ 
r. . 
Capt range send! 1098 sh CUOSTREAP AT 2° AVE BRIDGE PUOSTAEAS AT ISS" ST. BRIOGE SUOSTREAM AT 207 ST BRIDGE. SUDSTREAM 200 FT EAST OF 
GSAMIPLE 675) CSAMPLE 676) (SAMPLE 677) SPUYTEN OUYVIL DRAWERIOCE 
(sarve.é 678) 
r 4r00 1 — 
14000 } mm ee 0 ' -<--— - 
Ms 20000 ! - 28000 ’ occ e = = 60,000 
hg 
s 
NYS: 
Ses: : 
‘ ; 


Vase 


PUDSTREAM - 200 FF. 

FAST OF SPUYT EAN 

OUYVH, ORANBRIDGE, 
(SAP E 679) 


PUOSTREAPM AT 207767 BROCE “ 5 
(SAMPLE 690) /UOSTREAM AT /S5'ST BRIDCE PUOSTREATI AY 3"AVE BRIOCE oe OC ancines as) em 


SAMPLE 601) (SALE 682) CSA7 PLE 683) 


HARLEM RIVER-FROM HELL GATE 70 SPUYTEN DUYVIL. 


BACTERIA PER CXL IW WATER AT OIFFERENT DEPTHS BSLLOW SURFACE 
CAAIFLES COLLECTED SULY [57H /208 


BACTERIA IN THE WATER 283 
FIG. 57 


' 16000 ' 12000 r 3500 
: 
g 
‘3 
Sz 
Ko rT ‘ H 
hae i 
Q ' ; ‘ 
UPPER BAY-PIIDWAY BETWEEN THE I/$ PULE NORTH OF ROBBINS IN THE NARROWS 
BATTERY AND GOVERNORS /SLAND. REEF Pay BUOY G2 AUDWAY BETWEEN FORTS 
(sacreLé 684) (SAMPLE 695) (SA7PLE 686) 
Lk S200 &: 8500 : ' Ila00 
" 
: 
& 
a§ 
wy 
v2 
Ss i ' j 
“ ! ' 1 
q 1 
Wt THE NARROWS Y4 PILE MOAT H OF ROBBINS UPPER BAY- *HODWAY BETWEEN 
PUIOWAY BETWREW FORTS MEEF BY BYOYGE THE BATTERY ANDO COVERNORS 4 
(Sampre 687) (SAMPLE 688) CSAMPLE 689 


UPPER BAY FROM BATTERY 70 THE NARROWS 
BACTERIA PER C.C./N WATER AT OIFFERENT DEPTHS BELOW SURFACE 
SAMPLES COLLECTED JULY 16% /909 


FIG. 58 










y 8000 $200 ue 5400 r 6400 
23 
w 
ot 
¢ wi } 
ar a 
mt : ’ i 
UPPER BAY -/000 FT, WEST ENO OF HILL VAN NULL MILL VAN MULL OF BODINE CREEM, AT PIQUTH, 
OFF TOPIPHINSVILLE $.4 (SAPIPLE 691) PORT RICHPIOND . CSAMIPLE 693) 






Gsar1PLe€ 690) (S4r7PLeé 6392) 













FEET 
BELOW 
SURFACE 
aj 
meee 

t 

J 

U 

' 

' 

5 

U 

| 

! 
x) 
So 

© 

° 

° 


UPPER BAY, OFF ES'ST PEARHEAD LINE 
(SA1P4.£ 634) 


SS ee 30,000 


UPPLA BAY, OFF GOWANUS GAY. &Y avOr 
(SAMPLE 695) 


i | 26.000 - ieee eens 22000 


BUTTERMILK CHANNEL OFF ATLANTIC DOCKS UPPER BAY -OFF ELLIS ISLANO, S00 FT.N.Ey 
(SAMPLE 696) (SAPTIPLE 697 ) 


FEET 
BELOw 
SURFACE 


féer 
Sfiow 
SUAFACE 


o-- 
eee 


HILL VAN KULL AND UPPER BAY (EAST S/DE.,) 
BACTERIA PER C.C.1N WATER AT DIFFERENT DEPTHS BELOW SURFACE 
SAMPLES COLLECTED JULY /77/909 


284 


RESULTS OF ANALYSES 
FIG. 59 


yl = 32000 r idoee 
2% 
N 
KS 
yo 
SUES 
SO 
“ ‘ ' 
Wy ‘ ‘ 
et ' 
UPPER BAY -8Y BELL BUDY, SOUTH CF GOVERNORS 13LAND UPPER BAY, S00 FY. EAST OF ROBBINS 
(saree 6298) REEF LIGHT. 
(SAMPLE 699) 
y Cy IS 000 1" 8600 
S : 
g 
S 
5 ) 
ug | 
~_ 1 H 
Y 6 { 
Q 3 H 


MARROMYS, 119WAY BET, FORTS 
(SAr7PLE 700) 


LOWER BAY, $00 FEET OF 
NORTONS POINT. 


(sanpre 701) 


GOVERNORS ISLAND TO CONEY /SLAND 


BACTERIA PER C.C./N WATER AT DIFFERENT DEPTHS BELOW SURFACE 


F4ET 


BELLOW SURFACE 


. 
°. 


1400 


LOWER BAY- S00 FT. 
OF NORTONS POINT 
(SAAIPLES 702 704) 


401 240 


LOWEA BAY - ABAOSE 
CWHANIVEL, BY BUOY ACS 
(SAMPLES 704.706) 


y 
é 
y 
% 


BELOW 


40° 1400 


LOWER BAY, AMBROSE 
CHANNEL BY BYVOFY ACTIO 
(SAMPLES 7/4, 15) 





SAVIPLES COLLECTED, JULY 20™ 1/909 


FIG. 60 


n 
nr 
o 


SUVAFACE 


OW Ol SPOT OW O/L SPOT 
OFF SAAOY HOOK, 100 4000 FEET EAST OF 
FEET £.0F BVOYS4 avors4 

GSAMPLE 710) (sarreLe 71) 


~ 


40 740 


ATLANTIC OCEAN 
8Y @HLL BUOY OFF SANOY 
NOOK TO TNE WE. 
(SAMIPLEB 112 713) 


UPPER BAY 
1000 PEET OFF ERIE BASIN 
(SAPIPLES 718,7/9) 


40 4200 


iN THE NARROWS 
PuOWAY BETWEEN FORTS 
CSAPIPLES 17/6, 7/7) 


‘ 
1451 40 
iW MUD COREE . { 

ATLANTIC OCZAN, ABOUT iSO¢ 30 
JOPUILES DUE EAST OF IN (10 CORGE 
4O0NE BAANCH NWS, ABOVT 12 70LES OVE 

(SAMPLES 706.707) EAST OF LONE BRANCH 

(SAMIPLES 108.709) 


ATLANTIC O€LAN ~— NEW YORK BAYS 


BACTERIA PEF C. CAM WATER AT DIFFERENT OEPTHS BELOW SURFACE 


SAMPLES COLLECTED JULY 2/87 1909 


BACTERIA IN THE WATER 285 
FIG. 61 


40 Tooo 40 6000 
MUDSON RIVER, PUOSTREAMT . HUDSON RIVER, MIDSTREAM 


OPPOSITE PIER 30,.NY. ‘ OPPOSITE PIER A® 
CAPPLES 722.723) (SAPIPLES 724,725) 


8,600 
6400 
HUDSON RIVER, (PIHOSTREAM 


OPPOSITE GANSEVORT ST. 
CGSAVIPLES 720,721) 


90° 3600 


IN THE NARFOWS 
PUOWAY BETWEEN FORTS 
(SAMPLES 732,733) 


FLEET 


ALLOW SURFACE 


50 4200 so 3700 


LOWE Bar, 500 UPPER BAY, IN MAIN UPPER BAY, 1 PTAIN 
PRELT OFF NORTONS PT, CHANN EL-500 FEET CHANNEL BF SELL 
(C6A/IPLE 784) EAST OF LIBERTY 13. Savor Ge2 60" 3100 
GSAPIPLES 726,727) (sarveL as 128,729) 


COPPER BAY, PIAIN CHANNEL 
8Y ROBBINS REEF BELL BUOY, 
(SAMPLES ¥30,731) 





HYUOSON RIVER 70 CONEY ISLAND 
BACTERIA PER C.C./V WATER AT DIFFERENT DEPTHS BELOW SURFACE 
SAMPLES COLLECTED JULY 22%" 09 


FIG. 62 


i. 8000 10500 r 12000 r 13000 
\: 
z 
x 
N 
% 
My 
% 
~ . 
50 6400 
UPPER BAY- PIAIN CHANNEL, 
6Y BELL BvCY G2. ) 
SAPIPLES 639,640, 
60 7,800 « bu’ 6400 
UPPER BAY- MAIN CHANNEL. : AHUOSON RIVER -PUOSTREAM 
GY ROBBINS REEF SELL BUOY. (i 16000 OPPOSITE GANSEVOAT ST, 
(SAPIPLES 137.738 ) (SAMPLES 747,748) 
* " 14000 t iGo000 
s : 
‘ s 
% 
’ 
90 4200 
IN THE NARROWS 3 : 
PUOWAY BET. FORTS q 
8 736.736) Q 
& 
N 
40 8600 so 7900 40 7300 
~PUOSTREAM 
AWUVDSON RIVER -PIIOSTAEAM UPPER BAY -PIAIN CNANNEL FHUDSON RIVER 
OPPOSITE PIER A’. S00 FY, £.0F LIBEATY /SLAND OPPOSITE PIER 30,N.¥- 
CSAPIPLES 743,744) (SAMPLES 741,742) CSAPIPLES 745, 746) 


UPPER BAY - FRO? NARROWS TOHUDSON RIVER 
BACTERIA PER €.C.IN WATER AT DIFFERENT DEPTHS BELOW SURFACE 
; SAMPLES COLLECTED JULY 22°°1903 


286 RESULTS OF ANALYSES 
FIG. 63 


BELOW SUBFACE, 


FEET. 


40° 22000 


EAST RIVER, 200 FF. OF F GOVERWORS 
4SLAND DOCH, 
(AMPLES 743,750) 


EAST RIVER, 200 FT. OFF LOWER ENO OF 
PIER W238, BROOKLYN, 
(SAMPLES 751.752) 


= 


22000 


20 6500 


FAST RIVER, FOOT OF 
CORLEAR STAEET. NY. 
loco UST OUTSIDE PUBLIC BATH, 
CSALIPLES 759,760) 


x 
s 
) 
: 
8 
K 
M 
« 


30 


UPPER BAY, SOM FEET 
OFF BEARDS ERIE BASIN. 


CSAMPLES 753,754) 40° {4000 


fAST RIVER, 100 FEET OFF 
PIER 10 BROOKLYN, 
CSAIPLES 755,756) 


FEET 
BELOW SURFACE 


20 45,000 
EAST RIVER , FOOT OF OLIVER STREET N.Y. AT PIER-NEAD LINE (SAPIPLES 757,758) 





EAIE BASIN T0 CORLEARS HOOK -EAST RIVER 
BACTERIA PER C.C.(N WATER AT OIFFERENT DOLPTHS BELOW SURFACE 
SAMPLES COLLECTED JULY 247 (903 


FIG. 64 


W itz 16000 Ng 12000 ) 19000 i) 22000 
N 
x 
$ 
9 
: 
y 
Q 
w 
q ui 
u 
40 9000 40 6S00 40 S400 40 8500 
MUOSON AIVEA MUDSON RIVER MUOSON RIVEA MUOSON AIVEA 
S00 FEET OFF FIER 4 SCO FEET OFF W 23° ST. "SCO FFET OFF wr SI'ST SQ0 FEET OFF W 96" Er 
CSAMPLES 76/. 762) (SAPPPLES 763.764) CSAPIPLES FES 766) CSAPPPLES VET 768) 
[ 

y rhe 8600 V 7800" ng : 8400 ) - 8200 
g 
« ’ 

n§ 

yo 

y 

\ x ‘ 
y ' ’ ; 
820 Stoo ‘ ' 


MUOSON RIVER 
SOO FEET OFF Ww 108° S57 
(SAlIPLES 769.770) 


AUOOBON BATHS 
FOOT OF WI/SS "STREET 
VUST OUTSIDE OF FLOATS 

(sarrreLe 771) 


SIANNATTAN BATHS 

FOOT OF W.1S 1" STREET 

YUST OUTSIDE OF FLOATS 
CSAITPLE 772) 


BATHS 
FOOT OF WY I36" STREET 
YUST OUTSIDE BATHS. 
(SAMPLE 773) 


HUDSON RIVER ~- BATHING BEACHES 
BACTERIA PER CC /N WATER AT O/FFERENT OEPTHS BELOW SURFACE 
SAMPLES COLLECTED JULY 26" (909 


BACTERIA IN THE WATER 287 


FIG. 65 







SVAFACE. 





SELOW 






40 2500 







FEET 


(000 FEET OFF PIER 1% 
PUANHAT TAM. 
(SAMPLES 176,7,8) 







50. Soco 


SCUOSTREASTI 
OPPOSITE PIER 1, PANHAT TAN 
CSAMPLES 774,775) 






20° 6400 





GELOW SURFACE 





40 8,000 40 4500 







PUOSTREAIF PUDSTREATE 
OPPOSITE PIER FR MANHATTAN (OPPOSITE PIER $2 MGRHMATTAH 
CSAPIPLES 779 730) CSAMPLES 197.2.) : 






HUOSOW AIVER, MEAR (700TH 
SACTERIA PER CC. 1 WATER AT OIFFERENT DEPTHS BELOW SURFACE 
SAMPLES COLLECTED AUG. (37H 1909 


FIG. 66 


4 


cfeler 
BELOW SURFACE 


3000 ) 20 6.300 f 20 4000 


ne 
S. 


SOOFT. OFF FOOT W.42°ST. SOOFT. OFF W110" STREET SOO FT, OFF FT. WASHINGTON PT. 
CEAMPLES 704.5) (Sar7PLE6 TES SC) CSAMPLES 794, 5) 


49 2000 40 S500 


SCOLT OFF FOOT W. 72" $F G00 FT. OFF FOOT W.140°ST 
(SAMPLES 786.7, 8) C SAMPLES 79/ 2.3) 


20 2600 4 ~ 20 5900 


S00 FT OFF SPYYTEN FOO FT. OFF FEDPAAL 
OvUrviL CHEER. REFINING PLANT YONWERE 
(san. @6 799,800) CEariPLes 804,5) 


Bellow 


xeer 


40 2800 40° LU 600 40 7800 


rape CFP INWOOD BATHING SOOFT. OFF RIVEROALE STATION SOO FT. OFF POWER PLANT 
ACH. (SAMPLE 796-2) CSAMPLES 800.4 2) ONT H OF YONWHERE 7 
CS4MPrLESs 906-2) 





HUDSON RIVE - 42°57. T0 YONHERS 
BACTERIA PER C.C./IN WATER AT DIFFERENT DEPTHS BELOW SURFACE. 
CAMPLES COLLECTED SEPT. 7~* 13909 


288 RESULTS OF ANALYSES 
FIG. 67 


FLEY 
BELOW 


SURFACE 
Ss 


PASSAIC RIVER 200 FT BELOW PA. PASSENGER BRIOGE NEWARK 
CSATIPLES 809,10 


FEET 
Bfiow 
SVAFACE 


PASSAIC RIVEFR - /00 FT ABOVE P-RA FREIGANT BRIDCE BELOW NEWARAN. 
CSAMPLES 811,12) 


20,000 


Atflow 
SURFACE 


K 
yw 
Y 
X 


25,000 


PASSAIC RIVER (00 FT BELOW VY RN.F.R.BRIDCE NEWARK BAY, /00FT BELOW BAO RR BRIDGE 
CSAPIPLES 8/3./4) (SAPIPLES 8/5, 816) 


2 000 


10 1700 


NEWARA BAY 
200FT w OF BELL QUOY 
OFF CENTERVILLE 
CSAMPLES 817,18) 


30 8000 


NEWARK SAY 3S I500 
(OOF T BELOW CHA ROFNWY 
OAAYW BRIDGE Y ; 


(SAMPLES 8/9 201) Nek VAN YEE 40 3200 40 tooo 
WEST ENO 1000 EF CAST 


OF 41GHT HOUSE . WILL VAN ULL WiLh VAN HYLE 
(SAVIPLES 822 3) CUOSTREAM OPPOSITE fAST END ,SUOSTREACT,. 


SAILORS SNUG HARBOR (SAMPLES 827.8) 
CSA1PL ES 824 5.6) 





PASSAIC AIVER- NEWARK BAY 
SACTERIA PER CC/IN WATER AT DIFFERENT DEPTHS BELOW SURFACE 
SAMPLES COLLECTED SEPT. 8™ 1909 


FIG. 68 


SVAPACE 


1,100 


40 LJ tooo 40 1800 40 2400 40° 3500 40 6000 


ZAGT RIVER MIOSTREATT PUOSTREAT PUIOSTREAMI EAST CHANNEL. 
BET. BOV.1$.ANO S.FERAY WNOER BROONLYN BRIDGE UNDER PWHLIAMNSBURCH BRIDCE OPPOSITE £ 23°6T.~ roRK OPPOSITE F ¢9°ST. YY 
(SAVPLES 029.30.) CSAMPLES 832 2) CSARPLES 834-6) CSAPTPLES 837.8) CSArtrLes 839,40) 


uP soo 


$ 
N 
S 
° 
x 
Ny 
q 
8 


hoe : 
4 30 2200 36 1400 


@AST CHAAMEL HELL GATE 
OCPfORITE &. 79S. WY OPPOBITE LIGHT HOUSE 4 
(SAMPLES 842, 3) CSAPIPLES 044-6) 40 U €00 401 200 4604 ise 


BETWEEN NORTH & LONG /SLAND SOUND 40NG /SLANO S0U7D 
G. BROTHERS ISLAND BET THROGS WECK JOorT £.0F STEPPING 
(sariPLes 847,8) RMWHLETS POINT STONE LiGNT ‘ 
CSArIPL ES O5%-9) (sarrei as 854-6) 10 1200 
OPP. CLAUSONS Pr 
CSAPIPLE 849-51) 





EAST RIVER + L.1S. SOUND 
BACTERIA PER C.CIN WATER AT DIFFERENT DEPTHS BELOW SURFACE 
SAMPLES COLLECTED SEPT 9H 1909 


BACTERIA IN THE WATER 289 
FIG. 69 













i) 1200 i} Soon . 

y 

v 

N 

> 

» 

z 20 Sceo 

& 

§ 

» 

N 

& 

40 1Sco 40 T2090 40 6000 

IN WELL GATE WEST CHANNEL OPPOSITE OPPOSITE E£.34°STHEET 
WEST CHANNEL OPPOSITE £ £3:° SF. (NM WEST CHANNEL 
2 90°STr (SATIPLES 859 60,1) (SAMIPLES 862 3) 


(SAMPLES 857 8) 









' Toco ! €500 ) Bos0 
: 
; 
® 
t0 $200 20) 3800 
° 
; 
& 
Nee 
X 40 2Soo 40 3000 to 3500 
WROER WILLIAPISBUA EM BRIDGE UNOER BROOMLYN BRIDGE PUOSTAEAIA 
GCIarPL £9 8445 €) (SAPIPLES 867.8) BaP SOUTH FERRY & COV SL AMO 





CSar1PL £S 869.70,4) 





FAST RIVER 
BACTERIA FER CC /N WATER AT DIFFERENT OEPTHS GELOW SURFACE 
SAMPLES COLLECTED SEPT /0™/1909 


FIG. 70 


Sooo v 10.200 ’ 


r ; \2000 if loooo i} 8 400 
x 
& 
$ 
25) 

. ‘ 
2 to 9000 20 Bo0o 
’ -. 
30 4800 30 T2000 
‘ WILL VAM MULL WILL WAM AULL 
w MQSTREAM OFF PORT ‘WEST ENO, 500 FY. SOUTH 
. . . RICHMOND FERRY OF BEAGEN POINT LIGHT 

S40 S400 “0 &800 40 pecs CSAPPLES 879,80,1) (SAPIFLES 892.2) 

UPPER BAY WILL VAN WULL WILL VAN WULL 
SOOFT. OFF FT-GHORSE 3). PUIOSTREAM OFF *vVEET PUIOSTREAM OFF SAILORS 

CSAPIPL ES @72,3) BAIGNTON STATION SNUG NARBOR. 
(SanrL 66 @74-6) (SAMPLES @77,8) 


HILL VAN HULL 
BACTERIA PER C.C.IN WATER AT DIFFERENT DEPTHS BELOW SURFACE 
SAMPLES COLLECTED SEPT //™ 1909 


290 RESULTS OF ANALYSES 


FIG. 71 


SURFACE. 


20 2000 20 LJ 1000 20 LJ 900 


100 FT. SOUTH OF . 


fvor ac3 
CIANPLES 095,6) 1400/ 


‘ 
2s 2Se0 ABOUT 1000 FT. W.0F 
Bvoy AC# 4 


CSAMPLES 691.28) 


BLiow 


S00 FT W.£. OF BvOY 
AC/O- 


CSAPIPLES 889.90) 30 


ISOO AT. EB. OF BYVOY 

AC2O ON LINE WITH 

WEST BANK LIGHT 
(SArIPL £6 097,8) 


100 £7. .0F GAS BUOY 
6, MOF GEONEY CH. 
CSAPIPLES 897,8) 


35 


100 FF. N.E.0F avor 
AC4 JUST N. OF AFIBROSE 


17106 


f4£Er 


35L] tido 


200 FT S.£AST OF 


BUOY AC ZS 
CSArtPLES 084-6) 


BELOW SURFACE 


28 


FEET 


35 4500 


IN GEONEY CHANNEL 
BET E4V0OrS GE BGT 
GSAI LEB 899, GO0) 


EBLOW SWAPFACE 


q 
& asi) 300 


VIAIN SHIP CHANNEL 
200 FT. £. WESY BANK LT 
GSATIPLES 911,12) 


270 


Ar BELOW SURFACE 
nr 
a 


500 FF. SE, BUOYS 
SOF AMBROSE CHANEL 
CSAPIPLES 924, 5) 


2400 


30 leo0 


2oorr S OF GAS BVOY 
wes 5 OF GEONEY CH. 
(SAPIPLES 901, 2) 


400 FY S.OF Bvor Cal 
GFF SANDY HOO. 
GSA7IPLES 903.4) 


CNANNEL . 


30 1500 


CSAHIPLES 93,4) 


ts 2Too: 


PIAIN ENIP CHANNEL 
1000 FF. W.E. OF Aver 3 
(SAMPLES 907,80) 


SO0OFF. $£ OF BV0Y CBY 


O4£L SANWOY HOON 


(SaAr7¢%i. 43 995.6) 


LOWER BAY 


SAMPLES COLLECTEO SEPT. 13 ™/909 


FIG. 72 


200 120 


SWASH CHANNEL 
DIOOFT. NE OF BUOY CER 
30 CSAPIPLES 915,16) 


160 


SAWAEN CHANVEL 
AT UUNCTION WHITH MAIN EN ~- 
CSAPIPLEAS 3/3. /4#) 


201 200 


SOOFT. NW OF RED avor 
Bio NOF AAIBAOSE CH 
(sareces 926.7) 


LOWER BAY 
BACTERIA PER CC.IN WATER AT DIFFERENT DEPTHS BELOW SURFACE, 
SAMPLES COLLECTED SEPT: /4 =" /909 


361140 


SWASHN CHANNEL. 
SOO FT. 8.0F HOMER LIGHT 
(sare. & 917 16) 


. 


20 U 200 


OW LINE FROrT BvOY $10 

TO ORIENTAL WOTEL ABOUT 

Wt MILE FROM S10 
CSAMPLES 929.30) 


35 2500 | 


S00 FF. S.w. oF Bv0Y ESI. 
SOUTH OF SWASH CNANAEL « 
- CSATIPLES 909,10) - + 





BACTERIA PER C.C IN WATER AT DIFFERENT DEPTHS BELOW SURFACE 


. 308 190 


SASH CHANNEL _ 
S00 FT S OF BYVOY NS4 
ISAMPLES 019, 20) 


25) 100° 


ON LINE FROM BUOY S10 
TO ORIENTAL MOTEL ABOUF 

2Y%q MULES FROM S/O 
CSArWPC ES 991,2 





J 





BACTERIA IN THE WATER 


PAGSAIC PIVEN - £00 FY BELOW PALA. PABSENGER BRIOCK NEWARK 
CSAPIFL ES 933, 4) 


FIG. 73 


291 





y 
n26 ! 
wg 
va 
Ss 10 
ooo0 
PASSAIC AIVEA -/00 FT. BMLOW P.A.A. FARIGNT BAIOCE BELOW NEWARK 
. CSA/IPL AS 935.6) 
-y ‘ a‘ 
,xo! 32000 a 
woe rc 
yz 3 
\ 
Ky =, 
% 10 Tees 
PASSAIC RIVEA -/00 FT BELOW 
A NEWARM ALR BAIDOGE 
CSA/IPLES 237 6) ' - 
20 IBcoo 
WEWARK BAY, /OO FT, BELOW BRAG, 
A.A. BAIOGE, 
(SA79PL £3 939.40)) 
" . ‘ Z - 
' I20ce r 3000 ' 73008 ' 8200) i} 6800 
: 
uy 
q 
g 
Py oe = : 
Q 20 T1400 20 7200 20 6808) 20 5900 
NEWARM BAY NEWARK BAY 
£00 FT W. OF BELL ByoY | 100 FT BELOW CA.R.OF NA: 
OF CENTERVILLE DRAWBR/D GCE. 35 6406 
(SANPLES 94),2) (SAMPLES 923, 4) 3 
35 S400 WILL VAN MULL 
SUIOSTREAM , OFF SAILOAS y 
MILL VAN AULL SUG HARBOR STATION , 40 4800 





FELT 
afLow 
GHRFACE 

@, 


WEST END. SOO FT S.0F 
BERGEN PONT LIGHT. 
(SAMPLES 945-T) 






i SAHGE eS 1842, 9) MILL VAN AULE 


EAST END OPPOSITE. 
ENDPOF CONSTABLE HOOH. 
(SAMPLES 360-2) 








PASSAIC RIVER -NEWARH BAY- HILL VAN HULL 
BACTERIA PER C.C./V WATER AT O/FFERENT DEPTHS BELOW SURFACE 


SAIIPLES COLLECTED SEPT. / 


18000 


AAHWAY RIVER - 1/2 PUILE FROM PROUTH 
CSAPIPLES 3983.4) 


@rLow 
SUVAFACE 


fFaer 
a. 


2ooce 


ARTHUR MILL 
OPFPOS/TE KFAREH MILL 
CSAPIPLES 957 9) 


FIG. 74 


? 
ee S0000 


2s 2400 
ARTHUR WILE 


BY BU0Y SA OFF S/TOHING PF. 


CSAMPLES 959. so) 


32p00 


ARTHUR WILL- 1000 FT. ABOVE ORAW BAIOSE AT EL/ZABETHPORT 
CSAMPLES 963.4) 


1s 3oso 


ARTHUR MILLE 
1000 FY. 2.07 ORAWBRIDGE 
(BAPIPLES 8965 6) 


13 4600 


AATHUAR Ih 


SY BV0Yr $4.4ABT FAD 


OF AL. 


GS4rTPLES 967, 8) 





ARTHUR HILL 


™ 1909 


23000 


20000 


ARTHUR H/LL, OPPOS/TE RAHWAY RIVER 
CSAIPL EE 055.6) 


12 S000 
ARTHVA KILL 


SY BVOY 866 W.OF FANWAY RR. 
CSAMPLES 962,961) 


30 4500 


6000 


WILL VAN HULL 35 
WEBT ENO BY BVOY $2 
COAMIPLES 369,70) 


ARTHUR WILL 
BET SHOOTERS 1SLANOD 
R SM. (SATPLES 371.2) 


BACTERIA PER CC./N WATER AT DIFFERENT DEPTHS BELOW SURFACE 
SAMPLES COLLECTED SEPT. 161909 : 


292 RESULTS OF ANALYSES 
FIG. 75 


r 4000 cia aBoo r 4400 t €loo 
y 
3 2 ; 
4 8 « 2 3¢00 
ays | : 
“1S Too 1S 3100 VAMAICA BAY 
WEAR RED SPAR BUOY W°3 
. CAMPLES 279,00 
POCKAWAY (WLEP 20 1g00 VAMAICA BAY > 
NEAR WEST SHORE DGOUTH OF PUPFLE BAR 
CSAPHPL £E 373, 4) VAMAICA BAY CSAPMIPL ES 377, 8) 


200 FY. OFF BARREN tS - 
CGSAIPLEE B75.6) 


K 
wok . 8 3900 
g 3§ lo 3leeo ie : 


VAMAICA BAY VYArIICA BAY 
@y 41647 aT Eno OF GREAXWATER OFF CANAASIE LANOING 
CSAPIPLES 281,2) CSAMIPLES 283.4) VALISICA BAY * (000 FF. OFF MOUTH OF ERESHW CREEM 


SAMPLES 985 ) 


v 16000 
| = 


5 40,000 t S2oo 
aig 
wt 
uz q 
q q 5 t t ’ 
” 4 ‘ 4 
‘ ' ’ 
VAPIAICA BAY = 1000 FY. OFF AIOUTH OF SECOND CREER VYA-AICA BAY 1000 FT. OFF SHORE, SAND BAY 
CSAAPLES 986) Y2 ULE OF SECONO CREEW (SAPIPLES 2988) 


GSAIIPLES 987) 


VAMAICA BAY . 
BACTERIA PER C.C.1N WATER AT DIFFERENT DEPTHS BELOW SURFACE. 
SAMPLES COLLECTED SEPT./7™/1909 


FIG. 76 


SURFACE 


SLLOw 


40 4200 40 5300 40° 6800 


SOOFT. OFF C.RR.OF MY S00 FY. OFF PR.R.FERRY S00 FT. OFF LACHAWANWNA B.A. FERRY 
FERAP COCTMIUMI PAL CSAMPLES 99/,2,3) COAPIPLES 994.5) 
CSA/9PLES 989.90) 


SVIFACE 


BELow 
. 


46 4800 40) 4200 


500 FF OF STEVENS POINT SOOFT. OFF WEST SHORE RR 
(Canrgs #96,-8) PERI, WEEWAWHEN 
- ($4777 £3 99,1000) 





HUDSON RIVER -NJSERSEY SIDE. 
BACTERIA PER C.C.1N PATER AT DIFFERENT DEPTHS BELOW SURFACE. 
SAMPLES COLLECTED SEPT. /8™ 1909 


4LET 
BELOW SURFACE 


2s Too 

SOO FT S.W OF WEST 
BANK LIGHT 
(SAMPLES 1001-2) 


FEET 


: 
: 
4 
3 
a 


nr 
oO. 


€0o0 


ABOUr fa MILES NORTH 
OF CONOVER BEACON. 
(SAPIPLES 1013-14) 


"9 120 


FLET 
BELOW 
SUVALACE 


204 t10 
AARITAN BAY 
4000 FT. £.0F BUOY £.8.07k8 
SSCUINE POINT. ; 
CSALIPLES 1025.6.) 


"7 220 


FEET 
BELOW 
SURFACE 


ie) 410 


RARITAN BAY 
S00 FT: Vv, OF GREAT BEDS LP. 
CSAMPLES 745-6) 


BACTERIA IN THE WATER 





, 
20 3900 
ABOUT IME ALONG LINE, 
SRO WEST BAN TO 
POAT PIONSIOUT AH. 
(SAPIPLE S 1003, 4) 


18 U €00 


ABour Ya MUL NORTH 
OF CONOVER BEACON, 
CSAMPLES 1015-16) 


BACTERIA PER C.C IN WATER AT DIFFERENT DEPTHS BELOW SURFACE. 


FIG. 77 


20 L_J 2200 
‘ 
BY WHITE BUOY S OW LINE es 
FROM WEST BANA LT TO 
PORT PION/IOUTH . 
CSAMPLES 1005-6) 


3300 


ABOUT / PHLE SOUTH 
OF WHITE BUOY S .~ 
CSAPIPLES 1007-8) 


12 U +00 


ABOUT 2000FT, StY- OF 


“BUOY S1,OWLINE FRO 


PT. COPIFORT TO GREAT KiLLS 


CSAMPLES /0/7-/8) 25 


ABOVT POWAY BETWEEN 


2s 400 


1000 FT W.OF BUOY CCI 
(SA/IPLES 1009~/0) 


iS 300 


OW SOUTHERN EDGE OF 
OLD ORCHAAD SWOAL . 
CSAPTPLE& /02/-2) 


PT COMFORT A GREAT HILLS 


CSAMPLES 1/0/39 20) 


LOWER BAY 


SAIIPLES COLLECTED SEPT 20/909 


4 160 


eslico 


MARITAN BAY 


FIG. 78 


196 


20 


YOOO FTF. S.£.0P 
PAINCESS BAY LT. 
CEAlIPLES 1029,30) 


BY B00Y $3 IN GECUINE CHANNEL 


CSAIPLES 1027.8) 


Ch sco 


309 200 


AATHUR HILLS 


LOWER ENO, 200 FT. HYEST 


of evor é6é, 
< SAMPLES 747.8) 


BACTERIA PER C.C.1N WATER AT DIFFERENT DEPTHS BELOW SURFACE 


¥ rn 400 
45) 600 
ARTHUR WILLS 


200 £7. W. OF BUOY $20FF 
TOTTENvViiLie. S.4. 
CSANPLES 1039,40) 


RARITAN BAY -ARTHUR HILLS 


VE 120 


25 I 200 


RARITAN BAY 


OY PEO BUOY WhséE 


CSAAPLES 1031-2) 


Cpise 


80 


ARTHUR MULE 


200 7. £.0f BUOY JA AY 
SMOKING POINT. 


CSAAIPLES /04/-2) 


SAMPLES COLLECTED SEPT. 2/7/9093 


293 


20° LJ 900 


ABOUY 1 PILE S$. OF BvVOY CCT 
GSAPIPLES 401/~42) 


wl 230 


ABOUT 1 MILE S.OF 
GREAT HILLS $41. 
CSAMPLES 1023 4) 


{4 10 


2s U 320 
AAAITAN BAY 
@r REO BYOY WISE, 
CSAPIPLES 1033-4) 


ny eso 


2a) 2so 


ARTHVA KILLS 
‘OPPOSITE FAEEN KILLS 
CSAPIPLES (043-4) 


294 RESULTS OF ANALYSES 
FIG. 79 


“ t r 8000 OF S400 
: F 7 : 
%.s (200 40° 7000 40 3600 46 3800 401 


MILL VAN HULL HILL VANW KULL HILL VAN HULL UPPER BAY UPPER BAY 
WEST EWO-BY BUOY NES2 PUOSTREAM -OPFF LIVINCSTOW EAST END-OFF CONSTABLE HOOK 8Y8ELL BV0OY Sr CAS BV0Y NAGE? 
GEAMIPLES 1005-6 ) (SAMPLES 1047-8) GSRNPLES /oS5a-t) OFF ROBBINS REEF. (SAPIPLES 1055-6) 
CSAPIPLES 1052 +3) 


19000 r lo oco ¥ 12eso ' 12000 
26 8400 
= 
40 4560 40 T200 40 6400 4s aeas 













CELOW SURFACE 


fEEF 


SURFACE 






CELOWw 


ev 


& 
« 
UPPER BAY EAST AIVEA BAST RIVER \ ZAST RIVER 
67 BvoY 62 orf LIBERTY BEF. G0V.1S. AND BATTERY MIOSTREACT UNDER BROOKLYN. QR. PUOSTREAM UVOER PIANHATTAR BR. 
(SAMPLES 1057-9) CSA/IPLES 1060-1) CSAPIPLES (062-4) CGAMPLES 1065-6) 





HILL VAN HULL - UPPER BAY - EAST AIVER 
BACTERIA PER CC./N WATER AT DIFFERENT DEPTHS BELOW SURFACE 
SAMPLES COLLECTED SEPT 231909 


FIG. 80 


' 5000 4200 F 
20 3000 20 3500 
UPPER BAY 
1000 FY. WV. OF ROBBINS REEF 
CS4VVPLES 1076-5) 
40’ 3600 40 2500 40° 2800 


UPPER BAY UPPER BAY: UPPER BAY, 
200 FT 6.W. OF PIER A. 200 FT. W. OF COY. ISLAND ar avor NP? &2_ 
CSAMIPLES (067-8) CSASIPLES 059,71) CSAHPLES 4072-3) 


r ' §200 ; 
; 3200 | } 
40 3000 40 2800 40 3oe00 40) 3600 


MILL VAN KRULL AILL VAN KULL WILL VAN HULL MILL VAN WL 
fAST END- OFF CONSTABLE HOOK PUOSTREAM OFF SAILORS VIOSTREAPI OFF PORT RICKHIONO WEST ENO BY BVOY S2 
CSASIPLES 1076-8) SWE WAABOR . CSATIPLES (/08/-3) OSASIPLES 1084-5) 

CSAMIPLES 1079-80) = 


BELOW SURFACE 


a 
o 
N 
S 
5 


@ELOW 


FEE? 





UPPER BAY- HILL VAN HULL 
BACTERIA PER CL. /N WATER AT DIFFERENT DEPTHS BELOW SURFACE. 
SAMPLES COLLECTED SEPT. 80™%1909 


BACTERIA IN THE WATER 295 


FIG: 81 


4Boo 2Qood 


SURFACE 


SELOw 


l400 


i} 
ns 


40 3600 
EAST AIVER 

BET WBS: 

BROTHER 18 
CSAMPLES 1104-3) 


\' [7] 300 
‘ 
25] | 800 
‘ 5 ‘ ‘ . 
40 3800 46 4200 40 3500 40 3200 40 2000 
BUTTERTIHLA CH 44ST RIVER EAST AIVER fAST AIVER EAST RIVER FAST RIVER 
SOC FT.OFF PILAR N*32 UNOER BROONLYN BH. UNDER WHS BUVACH BR, OFF & 34ST UNDER QUEENSBORO BA /N HELL GATE OFF 
CSAPIPLES 1086- 7) SOQFT OFF = SNORE S00 FT.OFF BHOOHLYN S00 FT OFF EAST CHANNEL HALLETS POINT so 600 
Sh A - CSAPIPLES 1088-90) (SAMPLES (091-2) SRoonwtrn , GSAVWPLES 1096.7) GSA/IPLES 1098 -1/00). 
CSAMPLES 1093-3) so EAST RIVER 
400 OS £.OF THROGS 
WECH. 


(SAMPLES 1101-3), 


Seog 


FEET 
BELOW SUNFACE 


JToou 


n 
°o 


T7200 20 6600 


WARLE?T RIVER 
PUDSTREATT OPP. EHO ST 
CSAlIPLES 1108-9) 


MWARLES? RIVER 
PUOSTREA/ OPP E 116 ST, 
CSAPIPLES 1106-7) 


36 6800 


20 
EAST RIVER 
1000 FT OFF MOUTH 
¥ OF WEWTOWNW CREEK . 
ad a8 CSArIPLES 1115 6) 40 
EAST RIVER 
UNDER QUEENS BOROUGH 
BRIDGE WEST CHANNEL 


CSAMPLES 1113-14) 


Boo, 3600 4800 
HELL GATE 
orP £20 SrTAEET 
CSASIPLES 1470-42) 


fAST RIVER 
J000 FT OFF WALLABOUT BAY 
CSAMPLES 1117-19) 





EAST RBIVER -HARPLEM RIVER 
”. BACTERIA- PER CC IN WATER AT DIFFERENT DEPTHS BELOW SURFACE 
SAMPLES COLLECTED OCT 1/27/1909 


& 40 


3200 


GOOPT. OFF AER 4 HANWATTAN 
CAAIEL &S 1120,1,2) 


46 4800 


GOL. OFF £.34" SY. 
CEAMPLES 1128-39) 


FIG. 82 


46 3@00 


UNDER BROOKLYN BRIOGE 
SOO FT. OFF MANNATTAN SHORE 
(Sara 6 123-4) 


«0 4100 


CHDEA QUEENS BOROUGH BHRCE 
COOHPLER 30-8) 





EAST RIVER 


. 


40 


3T00 


WVOER WHALIAMEBUACH ORIOGE 
SCO 4T OF F MANNATTAN CHORE, 
CS4re% 48 425-1) 


40 60a 


HELE GATE OFF 4£.90"9 
MEE CHANNEL, 
CIAMPLES 0103+4) 


BACTERIA PER C.C.1N WATER AT DIFFERENT DEPTHS GELOW SURFACE 
SIMPLES COLLECTED OCT. 2° 19039 


296 RESULTS OF ANALYSES 


FIG. 83 


28eo 


SURFACE 


20 } e0]' } i500 
; es ‘900 


eélLow 


Yewar acrose 
FROM WY. SHORE 
GOAMPLE 151-3) 


FEET 


49 2loo 40° 1600 40 LJ i206 40:LJ I400 -40 L1000 


Ys MAY ACAOSE FAITE &/3 WAY ACROSE FROM Yo way ACROSS Faort 9S WAY ACROSS FAC s/s way ACHOSB 
MY. SHORE - WEW YORK 8HCME WEW YORK SHORE « MY. SHORE. PaO W.V. SHORE 
CS41PL ES 1136-8) CBAPIPL ES 1/93- 41) GSarPL eS 142-4) (BarreL as 1148-1) CSAMPLBE 1148-50) 


LINE ACAOSS. HVOSON FROPI £.42°ST. W.¥- 4iNe ac@#oes NvOI0R AT E./3I- SR AV. 


20] } t¢a0 
2sL/ 700 


: 
N 
3 
: : 
8 


§/4 War ACROSS FROM 
WEW YORK 61988 
CEAMPLES 16022) 


FELF 


40 LJ 300 AOL Beco 


Foe £7. OF WY. SHORE Y3WAY ACROSS From 
(SAMPLES 1/84-6) WEW YORK CHORE” 


CSAAPLES NEI-%) WARGHIPS AP ANCHOR 
4/NE AcRas& NvaSON ar «nrve8oD PROM &.48°6F. TO INWOOD, 


ON CCT, S? HeaSON- FULTON 
CELKARATION. ; 





WUDSON RIVER 
BACTERIA PER C.C:IN WATER AT DIFFERENT DEPTHS BELOW SURFACE 
GAMPLES COLLECTED OCT. § ™/909 


CHAPTER III 
DISSOLVED OXYGEN IN THE WATER 


GENERAL INTRODUCTION TO THE DISSOLVED OXYGEN WORK 


The value of the oxygen analyses here reported depends on the fact that when 
sewage is discharged into either land or sea water, a certain amount of the dissolved 
oxygen in the water is used up by the processes of nature in converting the decom- 
posable substances into stable compounds. By determining the amount of dissolved 
oxygen present in a sample of polluted water, information can be obtained concerning 


the burden of contamination which is being imposed. 


METHOD OF STATING RESULTS 

The extent to which the oxygen is being exhausted is determined by comparing 
the amount of oxygen found with the quantity which would be present if the water 
was saturated with oxygen. This assumes that if it were not for the sewage the water 
would be saturated. Numerous analyses of unpolluted tributaries of the harbor and 
of the sea have proved this assumption to be correct. Considering saturation to be 100 
per cent, the amount of oxygen found can be conveniently stated as a percentage. 

The amount of oxygen present when the water is saturated varies with the salin- 
ity and temperature of the water. There is danger that a wrong inference may be 
drawn if this is not kept in mind. To avoid confusion, it is desirable to consider the 
actual amount of oxygen present, as well as the percentage, or relative amount which 
exists. In the Commission’s tables of dissolved oxygen, these two methods of stating 


the results are employed side by side. 


REASONS For USING THE OXYGEN TEST 

The reasons which led the Commission to employ dissolved oxygen determina- 
tions as an index of pollution in place of the more usual analyses for nitrogen in various 
forms follow: } 

First. It was desirable to employ an index of pollution which would strike as 
near as possible to the heart of the subject. The determination of dissolved oxygen 
accomplishes this result much more nearly than do analyses for the nitrogen com- 
pounds. Determinations of albuminoid and free ammonia, nitrites and nitrates, are 
chiefly useful in indicating the amount and condition of the polluting matter, whereas 


the dissolved oxygen test shows the effect which the polluting matter has produced. 
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Second. No method of proved reliability was available for the determination of 
nitrates in the harbor waters. By many persons nitrates were believed not to exist in 
sea water or in mixtures thereof and methods commonly employed for the determina- 
tion of nitrates in land water failed when applied to the waters of New York harbor. 
Nitrites were sometimes present in excessive amount. Apparently conditions were 
occurring in these waters which were unlike the conditions which accompany the dis- 
appearance of sewage matters when discharged into inland rivers and lakes, and until 
this subject could be studied by the aid of reliable analyses, it was not desirable to 
place much importance upon the presence or absence of those nitrogen compounds 
which could be determined. 


Third. The difficulty of interpreting the analytical results would be simplified 
by reducing the variety of tests to the lowest terms. This could be admirably accom- 


plished by employing dissolved oxygen alone. 
Fourth. If a single reliable field method could be employed, it would greatly in- 


crease the number of samples which could be analyzed over the number which it 
would be possible to examine by more than one test. The range of conditions thus 
capable of study would be a great advantage. 

It was essential that the method of analysis employed would be susceptible of 
check, so that no substantial error would occur either in the actual examination of the 
sample or in its interpretation. . 

If possible, the method employed should be suitable for use in the field so that a 
boat could be fitted up and tests made in large number at minimum cost. This would 
obviate the inconvenience attending the transportation of samples and have the ad- 
vantage of preventing any change taking place in the quality of the water between the 
time of collecting and analyzing the sample. 


~ 


RATE OF REPLENISHMENT OF OXYGEN FROM THE AIR 


In interpreting the data, some fundamental considerations should be kept care- 
fully in mind. The significance to be attached to a given amount of dissolved oxygen 
in New York harbor water is not as apparent as might at first appear. 

The oxygen found is due to the amount originally present, minus the amount 
which has been absorbed through pollution by sewage and other wastes, plus the — 
amount which has been taken up from the atmosphere. The rate of absorption of 
oxygen by water plays an important and generally disregarded part in investigations 
of this character. It is sometimes assumed that no absorption takes place from the 
air. At other times, it is taken for granted that the rate at which the oxygen is ab- 


sorbed by the water is uniformly the rate at which it is taken up when no oxygen 
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whatever is initially present. The less oxygen there is present in the water to start 
with, the more rapidly will the oxygen be replenished from the atmosphere. The 
larger the amount present, the slower is the rate of replenishment. The practical 
effect of the difference in rate of replenishment of oxygen from the atmosphere is that 
a much nearer balance between the supply and demand of oxygen in water takes place 
than would otherwise occur. 

In interpreting the data, it must not be inferred that one sample of water is twice 
as bad as another because it contains only half as much oxygen. It may be several 
times as bad. Nor does it follow that because the discharge of a certain amount of 
sewage produces a definite reduction in the dissolved oxygen that twice as much sewage 


would produce twice this effect. 


METHOD OF ANALYSIS 


The procedure adopted for the determination of the oxygen depended upon the 
absorption of the oxygen by ferrous sulphate in the presence of an alkali, the amount 
of ferrous sulphate not acted upon by the oxygen being then determined by acidifying 
and titrating with potassium permangauate. This method, sometimes called the Albért- 
Lévy method,* was believed to have been substantially that employed by Letts and 
Adeney in the investigations described by them in the Fifth Report of the Royal Com- 
mission on Sewage Disposal of Great Britain, Appendix VI. The apparatus, as. well 
as most of the details of technique, were such as had been seen by one of the members 
of the Metropolitan Sewerage Commission (Soper) in Ireland and described by Letts 
and Adeney in the Fifth Report. The use of permanganate has, however, been declared 
by Professor Letts to be unreliable and bichromate of potassium alone capable of giv- 
ing accurate results with sewage effluents and sea water. Inasmuch as the accuracy 
of the work done by the Metropolitan Sewerage Commission depends upon the question 
whether permanganate is, or is not, capable of giving accurate results, the point raised 
by Professor Letts, who is a recognized authority on the subject, requires careful atten- 
tion in this place. 

In a description by Professor Letts of the dissolved oxygen method employed by 
him,; he says, “The use of permanganate as an oxidizing agent may, in certain cases, 
be one of the most serious” errors to which the process is exposed. In letters to the 
President of the Metropolitan Sewerage Commission and others, Professor Letts has 
pronounced a strong opinion against permanganate and in favor of bichromate of 
potassium when salt waters are being analyzed, calling attention to a paper by Letts 


*Albért Lévy, the “Annuaire de l’Observatoire Municipal de Montsouris,” Paris, 1884. 
{Fifth Report Royal Commission on Sewage Disposal of Great Britain,” Appendix VI, pp. 221-226. 
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and Blake* in which his belief in the inaccuracy attending the use of permanganate 


in the presence of sodium chloride is pointed out. 


When the Metropolitan Sewerage Commission first considered the use of the 
method, it became apparent that bichromate of potash could not be used under the cir- 
cumstances which would exist. The need was for a process which could be employed 
on small boats and sometimes in rough weather. The use of bichromate involved diffi- 
culties of technique which could not be overcome. In Professor Letts’ words,; “Atten- 


tion must be paid to the following details: 


“(1) A clear crystal of potassium ferricyanide, or fragments of such crystal, 
about the size of a shot (say 14-inch in diameter) is placed in a small beaker, 
and washed two or three times with distilled water. It is then dissolved in 
about 10 c.c. of the same liquid. Some of this (straw-colored) solution is 
drawn into a pipette with a fine capillary end, and a series of minute drops are 
placed by its means on a slab of milk glass. (A white tile is not so satisfactory, 
as it is liable to become stained after some time.) (2) In titrating, as large a 
drop as can be carried on a glass rod from the dish is jerked into one of the 
minute drops of the ferricyanide without touching the latter with the rod itself. 
The ‘end. reaction’ is shown by there being no visible difference in color after 
an interval of two minutes between the drops thus made and a similar one 
formed of distilled water and the ferricyanide. The end reaction is very sharp, 
and with a little experience is determined by less than 0.03 c.c. of the bichro- 
mate solution (about 1 drop from a 10 ¢.c. burette). (3) Strong sunlight dis- 
turbs the end reaction in the case of polluted waters (probably by the well- 
known reducing effect of light on a ferric salt in presence of organic matter). 
This can be easily demonstrated by placing on the white glass slab two similar 
drops of the ferricyanide and the titrated mixture when the end reaction has 
just occurred—shading one (say with a pill-box lid) and exposing the slab to 
sunlight for a few minutes, when the unshaded drop becomes blue, while the 
shaded drop remains faintly yellow. This action is especially noticeable with 
polluted sea-water. The titration can be performed by artificial light—prefer- 
ably incandescent electric light—the end reaction being very sharp. (4) As 
only 5 ¢.c. of the standard bichromate are required at maximum for each titra- 
tion or standardization, a burette of this capacity and divided into twentieths 
of a cubic centimeter might be advantageous for very accurate work.” 


*On a Simple and Accurate Method for Estimating the Dissolved Oxygen in Fresh Water, Sea Water, Sew- 
age Effluents, ete.” By Prof. E. A. Letts, D. Se., Ph. D., and R. F. Blake, F. I. C., F. C. S., Queens College, 
Belfast. “Scientific Proceedings of the Royal Dublin Society,” Vol. IX (N. 8.), Part IV, No. 33. Published 
June 11, 1901. 


7“Fifth Report Royal Commission on Sewage Disposal of Great Britain, Appendix VI, p. 223. 
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In order to adapt the method to the Commission’s use, it was apparently necessary 
to use permanganate. There appeared to be no sufficient reason why permanganate 
should not be employed except for the presence of sodium chloride, and allowance 
could be made for this by making suitable blanks or controls. The titration with 
permanganate could be carried on under extremely adverse conditions of weather on 
any boat which the Commission was likely to use. Accordingly, Prof. Floyd J. Metz- 
ger, of Columbia University, was requested to make some experiments with the process. 
Professor Metzger advised an improved form of stopper for the Letts and Blake sep- 
aratory funnel in order better to exclude air bubbles, recommended the use of sodium 
carbonate instead of ammonia to control the reaction and found no error in the em- 
ployment of permanganate. Professor Metzger was then employed to make up the 
standard solutions as they were required, and the actual work of analysis was placed 
in the hands of Payn B. Parsons, A.M., M.D., under the direction of the President. 


PROFESSOR GILL’S CRITICISM 


After analyses had been made in considerable number, it seemed desirable to 
make further tests of the accuracy of the method. Professor Gill of the Massachusetts 
Institute of Technology was then invited to examine the work performed and subject 


it to severe criticism. 


On November 15, 1909, Professor Gill reported that the method which he saw car- 
ried out by the Commission left nothing to be desired on the point of technique, either 
as regards sampling or the treatment of the samples thereafter. He thought the 
method was open to question on theoretical grounds, inasmuch as organic matter might 
use up some of the permanganate and thus lower the percentage of dissolved oxygen 
found. The Commission had introduced a check upon this possible source of error by 
making many blanks, but Professor Gill suggested that if pieces of solid, easily oxidiz- 
able putrescible matter were present in the sample in which the oxygen was deter- 
mined and not in the blank, this would use up the permanganate and give rise to results 
which would be too low. This possibility seemed exceedingly remote, but to make 
certain, Professor Gill was requested to make parallel tests of the Commission’s 
method with the familiar Winkler method and by eudiometric analyses in which the 
oxygen is boiled out of the water and analyzed as a gas. 

In due course, Professor Gill reported that he had made a careful study of the 
method employed by the Commission with particular reference to the reliability of 
its procedure when compared with the Winkler method and by boiling out the oxygen, 
and from the results obtained, and from critical examinations of the method as practised 


by the Commission, he was convinced that the Commission’s procedure gave the actual 
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amount of dissolved oxygen present. Some of Professor Gill’s results follow, samples 


of sea water from Boston and New York harbors being used: 


Cubic centimeters of 


Method dissolved oxygen per liter 
Metropolitan Sewerage Commission............. 5.84 6.00 
Winkler (sicko FS Shae, Gi ter erase ea 5.88 6.04 © 
Gasometrics, oo) Pj ater eee eee 5.91 6.08 

In a second series: 
Metropolitan Sewerage Commission............. 6.87 
Winmklerrns i oie) sitxcieues octet eee tae 6.56 
Gasometrie orice nse cee hee ee 6.70 


In a third series: 
Metropolitan Sewerage Commission............. 7.69 
Winkler is. ehh eet ee eee 7.79 


CRITICAL EXAMINATION OF THE METHOD BY A COMMITTED OF EXPERTS 


For the prosecution of a suit brought in the United States Supreme Court by the 
State of New York against the State of New Jersey and the Passaic Valley Sewerage 
Commissioners to prevent the discharge of a large amount of sewage into New York 
harbor, a committee of experts was requested by New York to make an examination of 
the data obtained by the Metropolitan Sewerage Commission with respect to dissolved 
oxygen in the harbor waters and report upon the accuracy of the method. The com- 
mittee included Messrs. Desmond Fitzgerald, Harrison P. Eddy and George A. Soper, 
Consulting Engineers, and the following practising chemists: Prof. Edward Ellery of 
Union College, Mr. Robert S. Weston of Boston, Prof. Earl B. Phelps of Boston and 
New York, and Prof. Floyd J. Metzger of Columbia University, New York. Messrs. 
Phelps, Ellery, Metzger and Weston undertook to compare, by means of independent 
researches, the results obtainable by the Commission’s methods and by the Winkler 
and boiling-out procedures. After various conferences and considerable laboratory 
work, the committee reported that it had assured itself, through its own investigations, 
that the “method of determining dissolved oxygen, as adopted by the Metropolitan 
Sewerage Commission, is more reliable than the Winkler method and that the results 
obtained by the Metropolitan Sewerage Commission, so far as they are dependent upon 
the method used, are reliable, and that any further determinations which may be re- 
quired should be made by this method.” 

Endorsement of the Commission’s oxygen method is given by Prof. W. E. Adeney, 
who came to America to consult with the Commission and whose report is contained in 


this volume. 
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REAGENTS USED 

The reagents used in the analytical method employed by the Commission for the 
determination of dissolved oxygen are as follows: 

Standard Ferrous Sulphate. This is prepared by dissolving 144 grams of Kahl- 
baum’s crystallized ferrous sulphate in water, adding 15 cubic centimeters of concen- 
trated sulphuric acid and diluting the whole to 3 liters. 

Standard Sodiwm Carbonate. Prepared by dissolving 100 grams of sodium car- 
bonate crystals in 1 liter of water.* 

Standard Sulphuric Acid. Prepared by mixing equal parts of concentrated sul- 
phuric acid and water. 

Standard Potassium Permanganate. Prepared by dissolving 25.4 grams of potas- 
sium permanganate in water and diluting to 4.5 liters. This reagent is to be standard- 


ized against especially prepared Mohr’s salt. 


COLLECTION OF SAMPLES 

Samples for examination are collected in the following manner: At the time of 
taking the sample the salinity of the water is determined by means of a salinometer 
devised for the Commission and the temperature of the water is carefully read. 

Water is drawn up from the required depth through a 34-inch wire-bound hose by 
a suction pump operated by steam in the boiler room of the boat. The actual lift is 
about 3 feet. A check valve at the lower end of the rubber hose in the water prevents 
an escape of water after the suction stops. The water passes through a glass reservoir 
having a capacity of 1 liter and thence to the pump. After running for a few minutes 
the pump is stopped. <A separatory funnel which is to be used later for the analysis 
is filled from the rubber tube which leads by gravity from the glass reservoir. The 
stop-cock at the lower end of the separatory funnel is opened slightly in order to allow 
the funnel to fill rapidly from the reservoir. 

For collecting samples at points where the rubber hose cannot be kept in a vertical 
position on account of tidal currents and for collecting deep samples, the apparatus 
shown in Fig. 84 is used. This consists of a casing made of heavy lead pipe 5 inches 
in diameter and 12 inches long, with a wooden bottom containing a 1-gallon glass 
bottle held in place by wire. The bottle has a rubber stopper perforated for 2 brass 
tubes, one of which extends 1 inch below the stopper and 2 inches above, while the other 
extends to the bottom of the bottle and is connected at the top by means of heavy rub- 


ber tubing with the separatory funnel. The separatory funnel is placed inside of a 








*The amount of sodium carbonate was erroneously stated as 30 grams per liter in the Commission’s report 
of April 30, 1910. The length of time required for the Letts and Blake procedure was not so great as the. report 
of 1910 indicated. 
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galvanized iron can 4 inches in diameter and 10 inches high, which is bolted to the rest 
of the apparatus. The top of the separatory funnel, which rests on a wooden support or 
ring fastened on the inside of the can, emerges through a small opening in the cover 
of the can. The funnel is held firmly in place by the wooden cover which works on 
hinges and is fastened down upon the can by a clamp. The rubber stopper of the fun- 
nel is perforated by two glass tubes, one extending to the bottom of the funnel and 1 
inch above the stopper and the other to the bottom of the stopper and connected above 
with the gallon bottle by heavy rubber tubing. 

In collecting deep samples, the appara- 
tus is rapidly lowered to the required depth 
by means of a one-half inch manila rope 
marked off in feet. The open end of the 
tube in the separatory funnel being lower 
than that of the large bottle, the water en- 
ters through the long tube of the separatory 
9 funnel and flows through the funnel into 


a the gallon bottle, so that when the gallon 


INCHES 


7 pottle is full, as indicated by the cessation 
of air bubbles, the separatory funnel has 


been filled and emptied several times, the 


SCALE OF 


capacity of the funnels averaging about 
350 cubic centimeters. Each funnel is 


accurately calibrated. 
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METHOD OF MAKING TEST 


FIG. 84 The separatory funnel, shown in Fig. 
Siphon Water Collector for Dissolved : 


Coe 85, after being completely filled with 


water, is removed to a ring support and 
the contained water is immediately tested. Six cubic centimeters of ferrous sulphate 
and 4 cubic centimeters of sodium carbonate are added, both being delivered by a 
pipette near the bottom of the funnel. The stopper is then replaced and the contents 
are shaken. The dissolved oxygen in the presence of the alkali immediately acts upon 
a portion of the dissolved salt, precipitating it. 

After five minutes the funnel is inverted and 10 c.c. of the standard sulphuric 
acid are introduced through the stem of the funnel, the stop-cock being opened for this 
purpose. After the acid has mixed thoroughly with the other contents, the funnel is 
allowed to stand until the mixture is nearly colorless (usually about 5 minutes). The 
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‘contents of the funnel are then emptied into an Erlenmeyer flask and titrated with 
standard potassium permanganate. 

A blank sample which has been collected in a similar manner to the first is now 
analyzed. In this case the separatory funnel is filled, as in the previous test, and 10 
cubie centimeters of the standard sulphuric acid are added and the whole shaken. 
Then 6 cubic centimeters of standard ferrous sulphate are added and the funnel again 
shaken. The mixture is then run out into an Erlenmeyer flask and titrated with 
standard potassium permanganate. In this case the acid reaction prevents the dissolved 
oxygen from acting upon any of the ferrous salt. 


By subtracting the result of titrating the first 





sample from the result of titrating the second, the : 
amount of ferrous salt acted upon by the dissolved 9 
oxygen in the water is obtained. . 
COMPUTING RESULTS Ske 
Results are first stated in terms of cubic centi- 
meters of dissolved oxygen per litre of water. Sup- E : 
pose 1 cubic centimeter of permanganate equals 1.009 u £5 
cubic centimeters of oxygen at 0 degrees Centigrade fea es 
and 760 millimeters pressure. The difference be- < 
tween the two titrations is multiplied by 1.009 and a ts 
by 1,000 and divided by the number of cubic centi- 2 
meters of water contained in the funnel. 
The quantity of dissolved oxygen in the different 
samples collected was thus determined in terms of 0 


cubic centimeters per litre. The percentage of sat- FIG. 85 
Separatory Funnel Used in 


uration of each sample was then calculated from a Discived Oxyeentnalyeis 


diagram prepared by the Commission for mixtures 
of sea and land waters based on a table contained in the Fifth Report of the Royal 
Commission on Sewage Disposal of Great Britain, Appendix VI, p. 58, which gives the 
saturation figures at different temperatures for sea water and distilled water. 

The analyses were performed by Payn B. Parsons, A.M., M.D., the computations 
and diagrams by Charles A. Holden, C.E., and the plottings by Max L. Berrey, under 


the immediate direction of the President of the Commission. 


INTRODUCTION TO TABLE XXI 
The dissolved oxygen work done in the year 1909 was intended to cover the most 


important parts of the harbor, the scheme of sampling being varied between what were 
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known as “courses” and “sections.” When samples were taken on a course, the boat 
followed a channel from one part of the harbor to another. When samples were taken 
in a section, the boat moved across a channel and did not leave that part of the harbor. 
The object of sampling on a course was to examine the water at widely separated 
points at about the same time; when samples were collected from a section, the object 
was to find what changes occurred at closely connected points over a considerable 


period of time. 


LOCATION OF SAMPLE 


In every case where samples were taken, the location of the point of collection 
was determined by reading angles to landmarks upon shore or by observing ranges 
or by estimating distances to nearby points on land. The location of the boat was 
later plotted by a draftsman from the notes of the collector, in many cases with the 
collector’s assistance, so that the locations should be accurately recorded upon a 
map. The map used was a standard United States Coast and Geodetic Survey chart, 
scale 1/40,000. For the tabulations, the latitude and longitude of each point of coHec- 
tion was taken from this chart. . 

The distance from which the sample was collected below the surface was read by 
the collector from markings upon the rope by which the collecting apparatus was sus- 
pended. The tidal current and temperature were observed by the collector at the time 
of taking the sample. The percentage of land water in the mixture of land and sea 
water analyzed was determined by means of a special salinometer devised for the Com- 
mission’s use, due allowance being made for temperature in making the percentage 


calculation. 


TIME OF MAKING THE ANALYSIS 


The oxygen was always determined in the sample at the time of collection. The 
percentage of saturation was calculated later and reported upon with the other data 
obtained on special printed forms. The force and direction of the wind were noted 
by the analyst at the time of collection, and the time of low and high water was that 
officially registered by an automatic tide gage maintained by the Engineering Corps 
of the United States Army. 


TABLE XXI 


VOLUME AND PERCENTAGE OF SATURATION OF DISSOLVED OXYGEN IN THE 
WATER IN THE YEAR 1909 


Section Date of 
No. Location Collection 
AMP ICIIEV ERI TC UM iain. sas cus ene June 1, 1909.. 
ADM RES IE. a aa June 2, 1909.. 
Pe ASMP TIVOL. 0.2. cs ee es June 2, 1909... 
BEPTMMISOD DIVER 65'S eds oe ow ws June 16, 1909. . 
5 Newark bay and Passaic river. .June 17, 1909. . 
CyMEIOMICIOITIVELre «feats cats 6 ake os June 21, 1909. . 
Teme MOS TIVE = fess esis. see: June 21, 1909.. 
DBE PIVEN 8 he 5 5s Sabie eee oe June 23, 1909.. 
Oe NeyNAITOWS seo oe cs cere. June 24, 1909.. 
AES AST ATIVIED qeehe «cassie «nis Glese.ore > June 25, 1909.. 
i HemINE WOW? Creek... 54.00% .62). 2 oss June 25, 1909... 
12 Wallabout canal.............. June 25, 1909. . 
13 Gowanus bay and canal....... June 26, 1909. . 
14° Wallabout bay............... June 28, 1909.. 
15 Rockaway inlet............. June 29, 1909. . 
BG aie AIDSICR DEY. a 2s cia cie'eig cause s June 29, 1909. . 
By paINeIeh DAY << 6. sce ee no as June 30, 1909. . 
TS os OT Se a July 1, 1909... 
19 Rockaway inlet.............. July 1, 1909... 
poly REO COA ts ae Se July 2, 1909... 
ot) ee arr or July 2, 1909... 
MASE TIVERS Su. oa be wee July 3, 1909. 
eepanieson f1Ver..,.. <.. 2 ane ee July 7, 1909... 
za Gravesend bay............... July 9, 1909... 
PP eaPRVERCRL DAY.......66.-255- July 10, 1909.. 
Pe ReINAITOWS...66.....-,.+....duly 10, 1909.. 
27 Sandy Hook bay and Shrews- 

MRS POL ie. ss, veh eae slays July 13, 1909.. 
PUPAE AW. seem ne ees July 13, 1909.. 
5 July 14, 1909.. 
eee Raereny FIVER... es ed July 15, 1909. . 
31 Upper bay and the Narrows. ..July 16, 1909.. 
(2S SD 6 July 17, 1909.. 
SEMIN ORG Fe 25 eee bec oe eee July 17, 1909.. 
34 Upper bay, the Narrows and 
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HEOWESED AN Gore tia) 2 Solas oats v. « July 20, 1909. . 
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Section Date of 
No. Location Collection 
Opie PAWS DEVE tee. oso ash a4 om 5 July 21, 1909.. 
SUMEATIANUIC OCEAN. os.) shs lvoe. he July 21, 1909.. 
ov. The Narrows, .. 5.400372 ois... July 21, 1909.. 
Do UDDEUL AN sa ssiiecn utes Mine 2 As July 21, 1909.. 
39 Hudson river, Upper bay and 

Lower bay.................duly 22, 1909.. 
40 Lower bay, Upper bay and 

PudsoMm viversc oS kao. ce ans July 22, 1909.. 
41 Upper bay and East river..... July 24, 1909.. 
AZ, Maso river fii. ae kas oe July 26, 1909.. 
Ado Hudson ver. aes: o nce. hoa Aug. 19, 1909.. 
A4\~ Hudsor river ss.s0.5 54.55 254 o3 Sept. 7, 1909... 
45 Passaic river, Newark bay and 

Kall wen Welln eee cs oie: Sept. 8, 1909... 
4Ge> Wastrivers g: oes cee tach ns Sept. 9, 1909... 
47 Long Island Sound........... Sept. 9, 1909... 
AST) BASE Tver seh iss a ahs ae Sept. 10, 1909. . 
AGG wan Hullee 220 vis eked Sept. 11, 1909. . 
Oat LOW CR DRO ae lt sete « pute 3 Sept. 13, 1909. . 
Die LOWER DAY mex veka e soda Gre sd Sept. 14, 1909. . 
52 Passaic river, Newark bay and 

RGU igaiat # AG UNUENS BS eee eee Sept. 15, 1909. . 
brs ME TUNE Pere 2 Ae SS whee so oe Sept. 16, 1909. . 
Dae JAMiAieh DAY J. ss 2 45> «ibe wee Sept. 17, 1909. . 
Gicau ELMASOM TIVERE Rasch y oe se eas Sept. 18, 1909. . 
BOGE LOWeS DAY fas Pe eco aie Sept. 20, 1909. . 
57. ARCHWUE NIT] OP hieers cmp iba peo acho Sept. 21, 1909.. 
SMA TERUN TOME riin sole ene ae Sept. 21, 1909. . 
59 Kill van Kull, Upper bay and 

East, SIVer sie ce eae eee Sept. 23, 1911.. 
GU Upper bag icc essen eae are eDb. OU, L900... 
GLP Kalb eyanr illness ays ere nrenae ews Sept. 30, 1909. . 
G2am Mastirivers isan. caaciie ae Oct. 1, 1909... 
63 Long Island Sound........... Oct. 1, 1909... 
64 East river and Harlem river...Oct. 1, 1909... 
Fire Mash civer. cce< cach teks Oct. 2, 1909... 
G6G6_ \ELUdSOM-TIVeY.6 sane ee Oct. 5, 1909. ;. 
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TABLE XXI 


Volume and Percentage of Saturation of Dissolved Oxygen in the Water in the Year 1909 
1—KILL VAN KULL, CROSS-SECTION AND COURSE. JUNE 1, 1909 





Low water occurred at Governor’s Island at 11.52 A.M. The wind was southeast with a velocity of 5 miles per hour 





. Oxygen 
Location of Samples Per 
Sample | Hour eet Tidal pale cent, "7 ae fana ae 
No. | A.M. surface | Current Deg. C. oe pen cent. 
Approximate Latitude |Longitude tre Syeda 
Oo 


ce | eee | en | | | SS | | SR | | Se | 


ler 
Bayonne. sane ee ae 40 39 02 |74 05 26 1 Ebb 18.0 32 | 5.04 85 
36 | 11.20 |20 feet oft Columbia Oil Co. pier, 


Rayonune.., ean aerate 40 39 02 |74 05 26 20 Ebb 18.0 382 | 5.16 87 
37 | 11.45 |Midstream, off Jersey street, New 

Brighton, So ah ee ee 40 38 57 |74 05 25 1 Ebb 18.0 32 | 5.34 90 
38 | 11.55 |[Midstream, off Jersey street, New 

Brightony Peles eaten. eee ats 40 38 57 |74 05 25 40 Ebb 18.0 32 | 5.47 93 

P.M. 

39 | 12.20 |20 feet off pier at foot of Jersey street, 

New Brighton; 8. Livia. cme ote 40 38 51 |74 05 24 1 Ebb 18.0 82 | 4.75 80 
40 | 12.30 |20 feet off pier at foot of Jersey street, 

New Brighton, SS L.cl cease eeu 40 38 51 |74 05 24 10 Ebb 18.0 32 | 5.16 87 
41 1.40 |Midstream, off Port Richmond ferry, 

BEL oii oa dares aes ate ee 40 38 35 |74 07 52 1 Flood 18.0 32 | 5.34 91 
42 2.00 |Midstream, off Port Richmond ferry, 

A Pree as oa ee aaa orl teary sacs 40 38 35 |74 07 52 40 Flood 18.0 32 | 5.16 87 
43 2.20 |Midstream, off Sailors’ Snug Harbor, 
peda arnenahate sare aarsoe a agement 40 38 50 |74 06 07 1 Flood 

44 2.30 Midstream, off Sailors’ Snug Beata hy 

Se Tsk de le oes a ethan Ge eae eae 0 38 50 |74 06 07 40 Flood 
45 2.50 |20 feet off Columbia Oil Co. pier, 

Bayounes.2.2% Je cen oe ee ee 40 39 02 |74 05 26 1 Flood 
46 3.00 |20 feet off Columbia Oil Co. pier, 

Bayonnes¢ aes a ee eee 40 39 02 |74 05 26 20 Flood 
47 3.10 |Midstream, off Jersey street, New 

Brighton. ccc Sores eae ree 40 38 57 |74 05 25 1 Flood 
48 3.20 |Midstream, off Jersey street, New 

Brighton? t.4-. cutee ec cee he 40 38 57 |74 05 25 40 Flood 
49 3.40 |20 feet off pier at foot of Jersey street, 

ING eI Binal el ish Ueno cs gon cebe oe 40 38 51 |74 05 24 1 Flood 
59 4.00 |20 feet off pier at foot of Jersey street, 

New Brighton. S. bans os kts 40 38 51 |74 05 24 10~ Flood 














Nots.—Samples 1-34 covered preliminary studies of the method. 


2—HARLEM RIVER, COURSE. JUNE 2, 1909 


Low water occurred at Governor’s Island at 12.47 P.M. The wind was east with a velocity of 5 miles per hour. 
























A. M. | | 
51 | 11.40 |200 feet east of Spuyten Duyvil draw- ' 
TI QOS shocks caret ORR Ee 40 52 41 |73 55 29 1 Ebb 18.0 74 
52 | 11.50 {200 "feet east of Spuyten Duyvil draw- 
P.M.) bridge. 2 See ni oe 40 52 41 |73 55 29 16 Ebb 18.0 76 
53 | 12.30 |At 155th street Bridge, midstream... .|40 49 40 |73 56 03 1 Ebb 18.0 74 


54 | 12.40 |At 155th street Bridge, midstream... .|40 49 40 |73 56 03 20 18.0 








Norn.—In the Harlem river the ebb current flows from the East river toward the Hudson {River and the flood current 
from the Hudson river toward the East river. 
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TABLE XXI—Continued 
3—HARLEM RIVER, CROSS-SECTION AT THIRD AVENUE. JUNE 2, 1909 


Low water occurred at Governor’s Island at 12.47 P.M. The wind was east with a velocity of 5 miles per hour. 





Location of Samples Per Oxygen 


Feet Tidal Temp. 


Sample | Hour centoien 3h do 
below water innid'| C.-C, Per 


No. surface | Current Deg. C.| voter per | cent. 
Approximate Latitude | Longitude = ue 
ion 
ee eee al lm | vn yal >) |! UL ele TTC 
55 1.20 |At Third Avenue Bridge, 20 feet from 
MONIBHOPO Spi es BG re teres 40 48 25 |73 56 00 1 Ebb 18.0 36 | 3.56 59 
56 1.25 |At Third Avenue Bridge, 20 feet from 
TELS TAN eee ee eR 40 48 25 |73 56 00 20 Ebb 18.0 36 | 3.65 61 


57 1.35 |At Third Avenue Bridge, midstream. .|40 48 25 |73 55 57 1 Ebb 18.0 36 | 3.56 59 
58 1.40 |At Third Avenue Bridge, midstream. ./40 48 25 |73 55 57 |. 20 Ebb 18.0 36 | 3.34 56 


69 1.50 |At Third Avenue Bridge, 20 feet from 


SPAIN eer ais Gave is vine ote 40 48 25 |73 55 55 1 Ebb 18.0 36 | 3.26 54 
60 1.55 |At Third Avenue Bridge, 20 feet from 

COE, B CUT) oe ag age 40 48 25 |73 55 55 20 Ebb 18.0 36 | 3.34 56 
61 4.05 |At Third Avenue Bridge, 20 feet from 

(EE aa) a Ses a ae 40 48 25 |73 56 00 1 Flood 18.0 36 | 3.86 64 
62 4.10 |At Third Avenue Bridge, 20 feet from 

URE IRON athe crs aioe ah ctais verso wes 6 40 48 25 |73 56 00 20 Flood 18.0 36 | 3.95 66 


63 4.25 |At Third Avenue Bridge, midstream. .|40 48 25 |73 55 57 } Flood 18.0 36 | 3.86 64 
64 4.30 |At Third Avenue Bridge, midstream. .|40 48 25 |73 55 57 20 Flood 18.0 36 | 3.95 66 
65 4.45 |At Third Avenue Bridge, 20 feet from 


“SCLTELIGS Soe ge a 40 48 25 |73 55 55 1 Flood 18.0 36 | 3.56 59 
66 4.50 |At Third Avenue Bridge, 20 feet from 
MORtIEDOTCr coma oe eects nea eesy 40 48 25 |73 55 55 20 Flood 18.0 386 | 3.34 56 


4—HUDSON RIVER, CROSS-SECTION AT RIVERDALE. JUNE 16, 1909 


Low water occurred at Governor’s Island at 1.09 P. M. The wind was northwest with a velocity of 10 miles per hour. 





PSM. 
67 1.10 |Opposite Riverdale, N. Y., 250 feet off 
New: Jersey shore... 6.0)... Sedd-nss 40 54 15 |73 55 48 1 Ebb 20.0 (2G coal eeLOO 
68 1.15 |Opposite Riverdale, N. Y., 250 feet off 
INGW: Jersey SHOE. oceans ences cb ees 40 54 15 |73 55 48 15 Ebb 20.0 72 | 6.08 98 
69 1.30 |Opposite Riverdale, N. Y., midstream|40 54 10 |73 55 25 1 Ebb 20.0 72 | 6.23 100 
70 1.35 |Opposite Riverdale, N. Y., midstream|40 54 10 |73 55 25 30 Ebb 20.0 72 | 6.08 98 








71 1.55 |Opposite Riverdale, N. Y., 50 feet off 





RIVET SIG DEP as lacus iets sated ckaeiota s+ 40 54 05 |73 54 55 1 Ebb 20.0 72 | 5.93 96 
72 2.00 |Opposite Riverdale, N. Y., 50 feet off 

Riverdale: piers. a sep aeeie ees e 40 54 05 |73 54 55 10 Ebb 20.0 72 | 5.77 93 
73 3.30 |Opposite Riverdale, N. Y., 250 feet off 

New Jersey shore......... etieeye N.) 40 54 15 |73 55 48 1 Flood 20.0 72 =| 5.65 91 
74 3.40 |Opposite Riverdale, N. Y., 250 feet off 

New Jersey shore... 2366 os snes 40 54 15 |73 55 48 15 Flood 20.0 py SA gE 93 


| a | | | | | | ET 


75 4.10 |Opposite Riverdale, N. Y., midstream|40 54 10 |73 55 25 1 Flood 20.0 72 | 5.93 96 
76 4.15 |Opposite Riverdale, N. Y., midstream|40 54 10 |73 55 25 30 Flood 19.5 PN Na sat W's 93 
77 4.35 |Opposite Riverdale, N. Y., 50 feet off 


Prreeriitie DIOR.) c'hrk see ss ksi ce 8 40 54 05 |73 54 55 1 Flood 20.0 72 «| 5.34 86 
78 4.40 |Opposite Riverdale, N. Y., 50 feet off 


EEA VISTIPENC TIRE oi wtapico a daa) vol kis-ess 8 ¥.5c9 40 54 05 |73 54 55 10 Flood 20.0 72 =| 5.47 88 





5—NEWARK BAY, CROSS-SECTION, AND PASSAIC RIVER. JUNE 17, 1909 
Low water occurred at Governor’s Island at 1.52 P.M. The wind was southeast with a velocity of 30 miles per hour. 


P.M. 

12.10 |Newark bay, at C. R.R. of N. J. bridge, 

200 feet from east shore........... 40 39 17 |74 08 27 il Ebb 21.0 32 4.15 74 
12.15 {Newark bay, at C. R.R. of N. J. bridge, 

200 feet from east shore........... 40 39 17 |74 08 27 10 Ebb PANY, Syd EA | 75 













79 
80 
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TABLE XXI—Continued . 
5—NEWARK BAY, CROSS-SECTION, AND PASSAIC RIVER. JUNE 17, 1909—Continued 


























Location of Samples Oxygen 
Sample | Hour Feet Tidal | Temp. Ace Per 
Nov FoM: below, current Dee ater | land se cent. 
Approximate Latitude |Longitude "| water | jo, eee 
i 

81 | 12.25 |Newark bay, at C. R.R. of N. J. bridge, 
NEAL AAW. 73 ae le eee tee ee 40 39 17 |74 08 46 1 Ebb 21.0 32 | 4.45 80 

82 | 12.30 |Newark han at C. R.R. of N. J. bridge, 
near draws) 5. aaah eo ee ee 40 39 17 |74 08 46 20 Ebb 21.0 32 | 4.55 81 

83 | 12.45 |Newark bay, at C. R.R. of N. J. bridge, 
34 way across from east shore...... 40 39 17 |74 09 40 1 Ebb 21.0 32 | 4.60 82 

84 | 12.50 |Newark bay, at C. R.R. of N. J. bridge, 
34 way across from east shore...... 40 39 17 |74 09 40 10 Ebb 21.0 32 | 4.32 ris 

85 1.25 |Passaic river, near mouth of C. R.R. of : 

Ni Jabridge. cae, 6 rane a. ere er 40 43 21 |74 07 18 1 Ebb 21.5 52 | 1.82 31 

86 1.30 |Passaic river, near mouth, at C. R.R. of 
Ni Je bridge, oo Oc ces are ce 40 43 21 |74 07 18 10 Ebb 21.5 52 | 1.79 31 

87 2.00 |Passaic river, at foot of N. J. R.R. 
avenue Newark. nae sta cious toe 40 44 49 |74 09 56 1 Ebb 22.0 52 | 0.63 11 

88 2.10 |Passaic river, at foot of N. J. R.R. 
BVENUCS NEWALK At mya etclocrrae te ions 40 44 49 |74 09 56 10 Ebb 22.0 52 | 0.59 10 

89 3.00 |Passaic river, at foot of N. J. R.R. 
avenie, WNGWatkince e+e s ade sees 40 44 49 |74 09 56 1 Flood 22.0 52 | 0.70 12 

90 3.02 |Passaic river, at foot of N. J. R.R. 
avenue; Newark 25.250 cire sae ae 40 44 49 |74 09 56 10 Flood 22.0 52 | 0.99 17 

91 3.40 |Passaic river, near mouth, at C. R.R. of 
N... J bridges !s Weare: se eee 40 43 21 |74 07 18 1 Flood 21.0 52 | 3.57 62 

92 3.45 |Passaic river, near mouth, at C. R.R. of 
Nis bridgeiccwt, stan oe rence 40 43 21 |74 07 18 10 Flood 21.0 52 | 3.65 63 

93 4.40 |Newark bay, at C. R.R. of N. J. bridge, 
200 feet from east shore........... 40 39 17 |74 08 27 1 Flood 20.0 28 | 4.76 83 

94 4.45 |Newark bay, at.C. R.R. of N. J. bridge, 
200 feet from east shore........... 40 39 17 |74 08 27 10 Flood 20.0 28 | 4.86 85 

95 4.55 |Newark bay, at C. R.R. of N. J. bridge, 
Hear GTAWs0!s son rec ee ee lee 40 39 17 |74 08 46 1 Flood 20.0 28 | 5.05 89 

96 5.00 |Newark bay, at C. R.R. of N. J. bridge, 
HEAP OPAW. 28. sae cee ae eae 40 39 17 |74 08 46 20 Flood 20.0 28 | 5.17 91 

97 5.10 |Newark bay, at C. R.R. of N. J. bridge, 
34 way across from east shore...... 40 39 17 |74 09 40 1 Flood 20.0 28 | 5.05 89 

98 5.15 |Newark bay, at C. R.R. of N. J. bridge, 


34 way across from east shore...... 40 39 17 |74 09 40 10 Flood | 20.0 28 | 4.86 85 








~ 


6—HARLEM RIVER, CROSS-SECTION AT EAST 118TH STREET. JUNE 21, 1909 


Low water occurred at Governor’s Island at 4.87 P. M. The wind was west with a velocity of 5 miles per hour. 


A.M. 
99 | 10.30 |Opposite East 118th street, 20 feet off 
Randall's Island .407 5 son kee 40 47 40 |73 55 40 1 Flood 19.0 36 | 2.64 45 
100 | 10.35 |Opposite East 118th street, 20 feet off 
Randall’ssisian direc. eer eee 40 47 40 |73 55 40 20 Flood 19.0 36 | 3.18 55 


101 | 10.45 |Opposite East 118th street, midstream/40 47 41 |73 55 44 i! Flood 19.0 36 | 3.24 56 
102 | 10.50 |Opposite East 118th street, midstream|40 47 41 |73 55 44 20 Flood 19.0 386 | 2.54 44 


— qe | —{—| | | ——_—______ | —_ 


103 | 11.00 |20 feet off dock, foot of East 118th street|40 47 43 |73 55 48 1 Flood 19.0 36 | 2.25 39 
104 | 11 oe 20 feet off dock, foot of East 118th street/40 47 43 |73 55 48 20 Flood 19.0 36 | 2.95 51 


P.M. 
105 3.20 |Opposite East 118th street, 20 feet off 














Randall’s Istand’, ¢.'2.5 (eNen eee 40 47 40 |73 55 40 1 Ebb 19.0 36 | 3.50 60 
106 3.25 |Opposite East 118th street, 20 feet off 

Randalls Island.” 70%. sen. eae 40 47 40 |73 55 40 20 Ebb 19.0 36 | 4.10 71 
107 3.30 |Opposite East 118th street, midstream/40 47 41 |73 55 44 1 Ebb 19.0 386 | 3.45 60 
108 3.35 |Opposite East 118th street, midstream|40 47 41 |73 55 44 20 Ebb 19.0 36 asd al! 54 
109 3.40 '20 feet off dock, foot of East 118th street|40 47 43 |73 55 48 1 Ebb 19.0 36 | 3.35 58 








110 3.45 !20 feet off dock, foot of East 118th street|40 47 43 |73 55 48 20 Ebb 19.0 36 3.70 64 





115 
116 
117 
118 


119 
120 
121 
122 














133 
134 
135 
136 
137 


138 
139 
140 
141 


142 
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144 
145 
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TABLE XXI—Continued 
7—EAST RIVER, CROSS-SECTION BETWEEN LAWRENCE POINT AND STONY POINT. JUNE 21, 1909 
Low water occurred at Governor’s Island at 4.37 P. M. The wind was west with a velocity of 5 miles per hour. 
Location of Samples Per Oxygen 
Feet : Temp. 
Lee ae or eoebae eae ee 
.M. ; ; surface | CUrTent | Deg G, | lan cent. 
Approximate Latitude | Longitude water | titre ons a 
ion 
ee ee eee sk le) yy los a | |. 
11.55 |20 feet off dock at Lawrence Point...|40 47 25 |73 54 35 1 Flood 19.0 321) 3..00 57 
af : Me 20 feet off dock at Lawrence Point...|40 47 25 |73 54 35 20 Flood 19.0 32 | 3.20 55 
12.10 |Midstream, off Lawrence Point....... 40 47 45 |73 54 31 1 | Flood | 19.0 | 32 | 3.82] 66 
12.15 |Midstream, off Lawrence Point....... 40 47 45 |73 54 31 70 Flood 19.0 382 | 3.62 62 
12.25 |20 feet off ferry slip, Stony Point..... 40 47 57 |73 54 31 1 Flood 19.0 32 | 3.58 62 
12.30 |20 feet off ferry slip, Stony Point..... 40 47 57 |73 54 31 40 Flood 19.0 32 | 4.12 71 
4.05 |20 feet off dock at Lawrence Point... .|40 47 25 |73 54 35 1 Ebb 18.0 32 | 4.42 76 
4.10 |20 feet off dock at Lawrence Point... .|40 47 25 |73 54 35 20 Ebb 18.0 382 | 4.34 75 
4.15 |Midstream, off Lawrence Point....... 40 47 45 |73 54 31 1 Ebb 18.0 382 | 4.92 85 
4.20 |Midstream, off Lawrence Point....... 40 47 45 |73 54 31 70 Ebb 18.0 328) 4272 81 
4.25 |20 feet off ferry slip, Stony Point..... 40 47 57 |73 54 31 1 Ebb 18.0 382 | 4.04 70 
4.30 |20 feet off ferry slip, Stony Point..... 40 47 57 |73 54 31 40 Ebb 18.0 32 4.12 71 
8—EAST RIVER, CROSS-SECTION AT THROG’S NECK. JUNE 23, 1909 
High water occurred at Governor’s Island at 12.20 P. M. The wind was south with a velocity of 5 miles per hour. 
A.M. ; 
11.00 |50 feet off west dock, Throg’s Neck.../40 48 19 [73 47 45 1 Flood 18.5 28 | 5.16 88 
11.05 |50 feet off west dock, Throg’s Neck...|40 48 19 |73 47 45 30 Flood 18.5 28- | 5.05 86 
11.20 |14 way across river from Throg’s Neck/40 48 12 |73 47 48 1 Flood 18.5 28 | 5.47 93 
11.25 |14 way across river from Throg’s Neck|40 48 12 |73 47 48 40 Flood 18.0 28 | 5.34 91 
11.40 |14 way across river from Throg’s Neck|40 48 04 |73 47 52 1 Flood 18.5 28 | 5.77 98 
11.45 |4 way across river from Throg’s Neck|40 48 04 |73 47 52 70 Flood 18.0 28 | 5.65 96 
12 . 34 way across river from Throg’s Neck/40 47 51 |73 47 56 1 Flood 18.5 238° | 5.77 98 
P.M. 
12.05 |34 ey ie et ae sce ao en 40 47 51 |73 47 56 40 Flood 18.0 28 | 5.65 96 
12.20 |50 feet off dock at Beechhurst, L. I. 
west ee ae eens eye 140 47 48 |73 48 00 1 Flood 18.5 28 | 5.16 88 
12.25 |50 feet off dock at Beechhurst, L. L., 
west of Willet’s Point....... 2 ee 0 47 48 |73 48 00 20 Flood 18.0 28 | 5.34 91 
3.05 |50 feet. off west dock, Throg’s Neck.../40 48 19 |73 47 45 1 Ebb 18.5 28 6.08 103 
3.10 |50 feet off west dock, Throg’s Neck.../40 48 19 |73 47 45 30 Ebb 18.0 28 5.93 101 
3.25 |14 way across river from Throg’s Neck|40 48 12 |73 47 48 1 Ebb 18.5 28 | 6.08 103 
3.30 |14 way across river from Throg’s Neck|40 48 12 |73 47 48 40 Ebb 18.0 28 | 5.93 101 
3.45 |% way across river from Throg’s Neck|40 48 04 |73 47 52 1 Ebb 18.5 28 | 6.38 | 108 
3.50 | way across river from Throg’s Neck|40 48 04 |73 47 52 70 Ebb 18.0 28 | 6.23 | 106 
4.05 |34 way across river from Throg’s Neck|40 47 51 |73 47 56 1 Ebb 18.5 28 5.93 101 
4.10 |34 way across river from Throg’s i eck|40 47 51 |73 47 56 40 Ebb 18.0 28 | 5.65 96 
4.25 |50 feet off dock at Beechhurst, L. I., 
west of Willet’s Point....... Soa 0 47 48 |73 48 00 1 Ebb | 18.5 | 28 | 6.08| 103 
4.30 |50 feet off dock at Beechhurst, L. L., 
west of Willet’s Point............. 40 47 48 |73 48 00 20 Ebb 18.5 28 | 5.93; 101 
9—THE NARROWS, CROSS-SECTION BETWEEN FT. WADSWORTH AND FT. LAFAYETTE. JUNE 24, 1909. 
High water occurred at Governor’s Island at 1.23 P. M. The wind was west, with a velocity of 5 miles per hour. 
A.M. 
10.00 [50 feet off Fort Wadsworth.......... 40 36 21 |74 03 13 1 Flood 19.0 20 | 5.34 95 
10.05 |50 feet off Fort Wadsworth.......... 40 36 21 |74 03 13 40 Flood 18.0 20° | 5,25 94 
10.20 |14 way across Narrows from Fort 
ray te CPU ag f Rist 36 23 |74 03 02 1 Flood 19.0 20 | 5.47 98 
10.25 | cross Narrows from For 
ip le CRORE 40 36 23 !74 03 02 60 Flood 18.0 20 5.34 95 
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TABLE XXI—Continued 
9—THE NARROWS. JUNE 24, 1909—Continued 








Location of Samples mee Por Oxygen 











Temp. Pac EME I Fal ene 
Sample | Hour below aa water | 7 a C.0 Per 
No. | A.M. surface | CUTEMY | Deo. C. Ber, of p er | cent. 
Approximate Latitude |Longitude litre matin 
n 
° , ” ° , Mt 
147 | 10.40 |}4 way across Narrows.............. 40 36 25 |74 02 48 1 Flood 19.0 20 | 5.82 | 104 
148 10.45 |1% way across Narrows.............. 40 36 25 |74 02 48 60 Flood 18.0 20 5.49 95 
149 | 11.00 {84 way across Narrows from Fort 
Wadsworth + Piaeewee coe nee ee 40 36 27 |74 02 34 1 Flood 19.0 20°41 Bie eee 
150 | 11.05 |34 way across Narrows from Fort 
Wadsworth. aieitis aes aon see 40 36 27 |74 02 34 60 Flood 18.0 20 | 5.54 96 
151 11.20 |50 feet off Fort Lafayette, east shore. .|40 36 29 |74 02 23 1 Flood 19.0 20.| 5.64} 101 
152 11.25 |50 feet off Fort Lafayette, east shore...|40 36 29 |74 02 23 10 Flood 19.0 20 did 103 
P.M. 
153 3.20 |50 feet off Fort Wadsworth.......... 40 36 21 |74 03 13 1 Ebb 20.5 28 | 4.72 84 
154 3.25 |50 feet off Fort Wadsworth.......... 40 36 21 |74 03 13 40 Ebb 18.0 28 | 4.15 70 
155 3.40 144 way across Narrows from Fort 
Wiadewortlil <\ steeiarts ten eer 40 36 23 |74 03 02 1 Ebb 20.5 28 | 4.60 82 
156 3.45 |44 way across Narrows from Fort 
Wadsworth <7 otenc tS. cae anes: 40 36 23 |74 03 02 60 Ebb 18.0 28 | 3.64 62 
157 4.00 |14 way across Narrows.............. 40 36 25 |74 02 48 1 Ebb 20.5 28 | 4.96 89 
158 4.05 |44 way across Narrows.............. 40 36 25 |74 02 48 60 Ebb 18.0 28 | 3.95 67 
159 4.20 |34 way across Narrows from Fort 
Wadsworth’ si, sotatct coment ce, 40 36 27 |74 02 34 1 Ebb 20.5 28 Dat 91 
160 4.25 |34 way across Narrows from Fort 
Wadsworth atts tetas ne etre eee 40 36 27 |74 02 34 60 Ebb 18.0 28 | 4.15 70 
161 4.40 |50 feet off Fort Lafayette, east shore...|40 36 29 |74 02 23 1 Ebb 20.5 28 | 4.60 82 
162 4.45 |50 feet off Fort Lafayette, east shore...|40 36 29 |74 02 23 10 Ebb 20.0 28 =| 4.45 80 








10—EAST RIVER, CROSS SECTION BETWEEN PIER 10, MANHATTAN, AND PIER 10, BROOKLYN. JUNE 25, 1909 


High water occurred at Governor’s Island at 2.03 P. M. The wind was west with a velocity of 8 miles per hour. 











A.M. 

163 9.45 |50 feet off Pier 10, Manhattan........ 40 42 09 |74 00 22 1 Flood 20.5 28 | 4.08 (63 
164 9.48 |50 feet off Pier 10, Manhattan........ 40 42 09 |74 00 22 30 Flood 19.5 28 =| 4.25 75 
165} 10.00 |14 way across East river from Pier 10, 

Manhattan.. é .|40 42 07 |74 00 17 1 Flood 20.5 28 | 4.45 80 
166} 10.05 |}4 way across East river from Pier 10, 

Manhatian )2. 2 ee he een nlm. 40 42 07 |74 00 17 40 Flood 19.0 28 | 4.08 70 
167 10.20 |1% way across East river............. 40 42 03 |74 00 11 1 Flood 2025 28 4.37 78 
168 10.25 |14 way across East river............. 40 42 03 |74 00 11 40 ~ Flood 19.0 prs | SVs 68 
169} 10.40 |34 way across East river from Pier 10, 

Manhattair. 5 fee aeeie nt eee cee 40 42 00 |74 00 05 1 Flood 20.5 28 | 4.15 74 
170} 10.45 |34 way across East river from Pier 10, 

Manhattan... ......|40 42 00 174 00 05 40 Flood 19.0 28 | 3.79 65 
171 11.00 |50 feet off Pier 10, Brooklyn. . oe eerioge -.|40 41 57 |74 00 00 1 Flood 20.5 28 | 3.79 68 
172} 11.05 |50 feet off Pier 10, Brooklyn......... 40 41 57 |74 00 00 40 Flood 19.0 28 | 3.65 63 

P.M. 

173 2.55 |50 feet off Pier 10, Manhattan........|40 42 09 |74 00 22 1 Ebb 21.0 28 | 3.26 59 
174 3.00 |50 feet off Pier 10, Manhattan........ 40 42 09 |74 00 22 30 Ebb 20.0 28 | 2.43 43 
175 3.15 |14 way across East river from Pier 10, 

Manhattan, * 7 vice scone eee 40 42 07 |74 00 17 1 Ebb 21.0 28 | 3.50 64 
176 3.20 |14 way across East river from Pier 10, 

Manhattan: 3...052.. cerca 40 42 07 |74 00 17 40 Ebb 20.0) 28 .| 2.97 §2 
177 3.35 |1% way across East river............. 40 42 03 |74 00 11 1 Ebb 21.0 28 3.86 69 
178 3.40 |4% way across Hast river. : 40 42 03 |74 00 11 40 Ebb 20.0 28 2.97 52 
179 3.55 |34 way across East river from Pier 10, 

Manhattan...) ssa, ee cane eee 40 42 00 |74 00 05 1 Ebb 21.0 28 | 3.83 70 
180 4.00 |34 way across East river from Pier 10, 

Manhattan: iii. 2.05 ee eee 40 42 00 |74 00 05 40 Ebb 20.0 28 | 3.11 55 
181 4.15 |50 feet off Pier 10, Brooklyn......... 40 41 57 |74 00 00 1 Ebb 21.0 28 | 3.56 65 
182 4.20 |50 feet off Pier 10, Brookiynvs.-s.aee 40 41 57 |74 00 00 40 Ebb 20.0 28 | 2.67 47 
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TABLE XXI—Continued 
11—NEWTOWN CREEK. JUNE 25, 1909 


High water occurred at Governor’s Island at 2.03 P. M. 
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Location of Samples Per Oxygen 
Feet . Tem 
Sample | Hour Tidal P- | cent. Per 
No. .M Leas current De aC land e ps cent. 
Approximate Latitude | Longitude " ~" | water | jitre spiesce 
ion 
ee eo SS Ll Eyal Go psy) i. | - |: Tl! 
183 | 11.35 |At Vernon Avenue Bridge............/40 44 21 |73 57 20 1 Flood 25.5 32 | 0.00 0 
184 | 11.45 |At Greenpoint Avenue Bridge......../40 44 00 |73 56 30 1 Flood 25.5 32 | 0.00 0 
185 | 11.55 |At Meaker Avenue Bridge........... 40 43 40 |73 55 00 1 Flood 25.5 32 | 0.00 0 
12—WALLABOUT CANAL. JUNE 25, 1909 
High water occurred at Governor’s Island at 2.03 P. M. 
P.M. 
186 1.20 |In Canal, near Wallabout Market... .|40 42 12 |73 58 08 1 | Flood 25.0 32 | 0.30 6 
18—GOWANUS BAY AND CANAL. JUNE 26, 1909 
High water occurred at Governor’s Island at 2.38 P. M. 
A.M. ‘€. are j cae a) 
187 | 10.05 |Gowanus Canal at 9th Street Bridge. .|40 40 25 |73 59 50 1 Ebb 25.5 28 | 0.00 0 
188 | 10.35 |Gowanus Canal, at Hamilton Avenue 
LUTTE eit ati a en 40 40 17 |73 59 56 1 Ebb 25.5 28 0.00 0 
189 10.55 |Gowanus bay at entrance to canal... ./40 39 55 |74 00 25 1 Ebb 24.0 28 | 1.06 20 
190 | 11.15 |Gowanus bay at outer end........... 40 39 40 |74 01 00 1 Ebb DMs: 28 | 2.04 37 
191 | 11.35 |By spar buoy off Gowanus bay....... 40 39 45 |74 01 20 1 Ebb 21.0 28 | 2.26 41 
14—WALLABOUT BAY. JUNE 28, 1909 
High water occurred at Governor’s Island at 4.17 P. M. The wind was northwest with a velocity of 10 miles per hour. 
P.M. aa ae 
192 1.05 |Near sewer outlet, foot Division avenue, 
WAMADOUL DAYS cf co: asd ewes e as 40 42 20 |73 58 15 1 Flood 26.0 70 | 0.00 0 
193 1.20 |Near sewer outlet, foot Division avenue, 
BN atlADONe DAY .2..5 sisi is e's die gece 40 42 20 |73 58 15 10 Flood 21.0 40 | 2.08 37 
194 1.45 |200 feet off foot of 11th street, Walla- 
PEA A acs ays incite oh Se eters S 40 42 25 |73 58 15 1 Flood 21.0 40 | 0.61 11 
195 1.55 |200 feet off foot of 11th street, Walla- 
0) LEA RES cage aes eee 40 42 25 |73 58 15 10 Flood 20.5 40 | 2.48 43 
196 2.20 |Outer end of Wallabout bay, junction 
Pelt PBB TIVED, C5 ws nes a ois ae as 40 42 30 |73 58 15 1 Flood 20.5 40 | 1.17 21 
197 2.40 |Outer end of Wallabout bay, junction 
RPC RUNS Y TIVET ei. Ga sds awe ov aCe e +2 40 42 30 |73 58 15 10 Flood 19.5 32 | 3.64 64 
198 3.20 |East river under Williamsburg Bridge, 
100 feet from Brooklyn shore....... 40 42 45 |73 58 10 1 Flood 19.5 32 | 3.56 63 
199 3.35 |East river, under Williamsburg Bridge, 
100 feet from Brooklyn shore.......|40 42 45 |73 58 10 10 Flood 19.0 32 | 3.95 68 








15—ROCKAWAY INLET, CROSS-SECTION. JUNE 29, 1909 





High water occurred at Governor’s Island at 5.13 P.M. The wind was northwest with a velocity of 5 miles per hour 





P.M. 
200 | 12.50 [50 feet off dock at Rockaway Point.../40 34 05 
' 201 1.10 |50 feet off dock at Rockaway Point...|40 34 05 
202 1.20 |}4 way across inlet ................. 40 34 15 
203 esOal> way across Inlet... o. 2... ote se 40 34 15 
204 1.40 |By gas buoy 2 at west side of inlet... .|40 34 20 
205 1.50 'By gas buoy 2 at west side of inlet... .!40 34 20 





73 53 50 
73 53 50 
73 53 55 
73 53 55 
73 54 05 
73 54 05 


1 
20 
1 
40 
1 
10 


Ebb 


20.5 
20.5 
20.5 
20.5 
20.5 
20.5 


5. 
5. 
5. 
5. 
4. 
4. 
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Sample 


No. 


Hour 
P.M 
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TABLE X<XI—Continued 
16—JAMAICA BAY. JUNE 29, 1909 


High water occurred at Governor’s Island at 5.13 P.M. The wind was northwest with a velocity of 5 miles per hour. 


Location of Samples 


Longitude 








i | | | | | Oo | pn | Ge | pe | pn | pee 


206 
207 
208 


209 


2.15 
2.30 
3.05 


3.15 


Approximate Latitude 

° / Ww 

100 feet off dock at Belle Harbor..... 40 34 55 
100 feet off dock at Belle Harbor..... 40 34 55 


100 feet off dock at Seaside, Rockaway 


Beach 
100 feet off dock at Seaside, Rockaway 
Beach 


0 35 10 
0 35 10 


Oy 6! ee “o).6 ele) 6 6) © 0, @ 60 a) .d @ Oro. 0 6 0 61.6 0 


° , ” 


73 51 05 
73 51 05 


73 49 35 
73 49 35 


210 
211 
212 


213 


214 
215 
216 
217 


218 





219 


220 
221 
222 


3.35 
3.45 
5.00 


5.20 


A. M. 





A.M. 


223 
224 
225 
226 


227 
228 


229 





230 


231 
232 


233 





At drawbridge, near Hammel’s station|40 35 45 
At drawbridge, near Hammel’s station|40 35 45 
pee Bayswater avenue, Far Rocka- 

Te ee tale Nee atte Sema One Ale tenet 40 36 30 
By bade at head of Norton’s creek. .|40 36 00 








73 48 50 
73 48 50 


73 46 15 
73 46 10 


_ Oxygen 
Feet Teaps ost 
below aise water ae C. C. Per 
surface | CUren Deg. C a per cent. 
*| water hice satura- 

tion 

1 Flood 21.5 16 | 5.04 93 

10 Flood 2125 16 aoela 96 

1 Flood 2255 20 | 4.15 78 

10 Flood 2225 20 | 4.56 86 

1 Flood 23.0 20 | 4.15 80 

10 Flood 22.5 20'--|" 41.25 80 

i Flood 23.0 24 4.15 80 

1 Flood 27.0 28 | 3.86 77 





17—JAMAICA BAY. JUNE 30, 1909 


Low water occurred at Governor’s Island at 11.57 A.M. The wind was northwest with a velocity of 5 miles per hour. 














7.30 |At bridge, head of Norton’s creek... .|40 36 00 |73 46 10 1 Ebb 27.0 28 | 3.26 65 
7.50 |Foot Bayswater avenue, Far Rockaway|40 36 15 |73 46 10 4 Ebb 25.0 28 | 3.86 74 
8.30 |In creek, near Arverne station....... 40 35 40 |73 47 25 1 Ebb 27.0 28 | 0.00 0 
9.50 |In same creek, 1000 feet from shore... ./40 36 05 |73 47 20 1 Ebb 25.0 28 | 3.26 63 
10.20 |Cross channel off Arverne, parallel to 
en Beach channels. es acme ree 40 35 50 |73 48 25 1 Ebb 25.0 28 | 3.26 63 
1.10 |100 feet off foot of Bannister avenue, 
Arverne, near sewer outlet......... 40 35 45 |73 48 15 1 Flood 26.0 28 | 0.29 6 
1.40 |Foot of Pleasant street, Arverne..... 40 35 35 |73 48 25 i Flood 27.0 28 | 1.48 30 
2.20 |Foot of Park avenue, Arverne........ 40 35 30 |73 48 20 1 Flood 27.0 28 | 1.48 30 
3.05 |Front yard of house, near foot of Pleas- 
ANG AVORUC. ues cae ake ce een 40 35 35 |73 48 10 1 Flood 27.0 28 | 1.19 24 
18—JAMAICA BAY. JULY 1, 1909 ~ 
Low water occurred at Governor’s Island at 12.37 P.M. The wind was southwest with a velocity of 5 miles per hour. 
8,25 |Fresh creek, at mouth,...-5,-. 1 s.59n.. 40 38 30 |73 52 55 1 57 
9.10 |Fresh creek, 144 way up..............) 40 38 50 |73 53 20 1 57 
9.50 |Fresh creek, 200 yards below railroad 
Crossing 7.55 oo we eee ee ei 40 39 15 |73 53 45 1 51 
10.45 |Second creek, near sewer outlet....... 40 39 05 |73 53 00 1 0 
11.05 |Second Creek, at mouth............. 40 38 55 |73 52 40 1 12 
11.35 |Jamaica bay, 500 feet off mouth Second 
Creek. Foy. cata eee ee eee 40 38 35 |73 52 25 1 23 
12.00 |Jamaica bay, 500 feet off mouth of 
er. Fresh creek..'c.45..,2 Ga. 2s aoe ee 40 88 25 |73 52 30 1 41 
12.50 |Jamaica bay, 500 feet off Sand Bay 
ehore £25... ae cumaeionks eee ee 40 37 50 |73 53 05 1 53 
1.20 |Creek running back through Canarsie./40 38 15 |73 54 00 1 71 
1.45 |Jamaica bay, 100 feet off main landing, 
Canarsiescis so. ick. «ee eee 40 37 40 |73 53 15 1 80 
2.05 |Jamaica bay, 200 feet off bath Pope 
Bergen Beach 7s,40is)ss cae ee 0 37 00 |73 53 45 1 91 
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TABLE XxXI—Continued 


19—ROCKAWAY INLET, CROSS-SECTION. JULY 1, 1909 
High water occurred at Governor’s Island at 6.47 P.M. The wind was southwest with a velocity of 10 miles per hour. 





Pap Oxygen 























































Location of Samples 
Feet Temp. See ieee 
Sample below ee water ee C.¢C. Per 
No. .M. surface | CUTTS Deg. C. ier er|’ per cent. 
Approximate Latitude | Longitude lites apse 
ion 
o , ” ° , ” 
234 50 feet off dock at Rockaway Point...|40 34 05 |73 53 50 1 Flood 19.0 8 | 5.93 | 108 
235 '50 feet off dock at Rockaway Point.../40 34 05 |73 53 50 20 Flood 19.0 8 | 6.08} 111 
236 Ve way across inlet......5..6.6 0600. 40 34 15 |73 53 55 1 Flood 19.0 8} 6.23} 113 
237 Darway across inlet... 0.0.6.6... 5.00s 40 34 15 |73 53 55 40 Flood 19:0 8 | 6.18 | 112 
238 [By gas buoy 2 at west side of inlet... .|40 34 20 |73 54 05 1 Flood 19.0 8 | 6.18 | 112 
239 By gas buoy 2 at west side of inlet....|40 34 20 |73 54 05 10 Flood 19.0 8 | 6.23 | 113 
20—HARLEM RIVER AT 118TH STREET. JULY 2, 1909 
Low water occurred at Governor’s Island at 1.23 P. M. The wind was west with a velocity of 5 miles per hour. 
A.M. 
240 | 10.30 |Harlem river, midstream off East 118th 
PESO Ee dare Wists bo 9s ewe! Sods 40 47 41 |73 55 44 1 Ebb 20.0 28 | 2.22 39 
241 | 10.40 Mivlexn river, midstream off East 118th 
peter se ans we og OR ioe ce 47 41 |73 55 44 20 Ebb 20.0 28 |2-87 42 
21—EAST RIVER COURSE FROM HELL GATE TO BROOKLYN BRIDGE. JULY 2, 1909. 
Low water occurred at Governor’s Island at 1.23 P. M. The wind was west with a velocity of 5 miles per hour 
Z A.M. 
242 | 11.00 |East river, midstream, opposite East 
BARRON race! Puleets oes ae 40 46 50 |73 56 25 1 Ebb 19.5 28 | 2.91 51 
243 | 11.10 |East river, midstream, opposite East 
Me MTOCt Rot yy: otek codec de 40 46 50 |73 56 25 30 Ebb 19.0 28 | 3.04 52 
°244 | 11.20 |East river, midstream, opposite East 
LLL EVs 0 SO Sea ied aR en a 40 46 50 |73 56 25 60 Ebb 18.0 28 | 3.50 59 
245 | 11.40 |East river, off East 80th street....... 40 46 10 |73 56 50 1 Ebb 19.5 28 | 2.91 51 
246 | 11.50 |East river, off East 80th street....... 40 46 10 |73 56 50 60 Ebb 18.0 28 | 3.34 57 
P. M. 
247 | 12.10 |East river, at Queensboro Bridge, west 
channel, midstream............... 40 45 25 |73 57 30 1 Ebb 19.5 28 | 3.26 57 


i | | | a | | A | A | | 


248 | 12.20 |East river, at Queensboro Bridge, west 


channel, midstream............... 40 45 25 |73 57 30 35 Ebb 19.0 28 | 3.34 58 
249 | 12.30 |East river, at Queensboro Bridge, west 

channel, midstream............... 40 45 25 |73 57 30 70 Ebb 18.0 28 | 3.50 59 
250 | 12.50 |East river, midstream, opposite East 

(ELC Se SR ge ea 40 44 50 |73 57 55 1 Ebb 19.5 28 | 3.26 57 
251 1.05 |East river, midstream, opposite East 

“DUAN 2p S05) na 2 ag ie as a aE) 50 44 50 |73 57 55 40 Ebb 18.5 28 | 3.50 59 
252 1.25 |East river, midstream, opposite East 

Se AUTOCEN, = cn cee esas ye ots ee ee 40 44 00 |73 58 05 1 - Ebb 19.5 28 | 3.20 56 
253 1.35 |East river, midstream, opposite East 

MEEECOR ES og) Wigan s «eof at ae oe 40 44 00 |73 58 05 20 Ebb 19.0 28 | 3.04 52 


| | | | 


254 1.45 |East river, midstream, opposite East 


BEEER! iy ho akan ses ees 40 44 00 |73 58 05 40 Ebb 18.5 28 | 3.26 55 
255 2.05 |East river, midstream, at Williamsburg 

BOERUDE Te Geo viet epe a Sales eect 34 40 42 49 |73 58 21 1 Ebb 19.0 28 | 3.26 57 
256 2.15 |East river, midstream, at Williamsburg 

UNTO re Ae ee ae 40 42 49 |73 58 21 40 Ebb 18.0 28 | 3.34 oy 
257 2.50 |East river, midstream, at Brooklyn 

Rene a Mokaotr a ss Rips esse 40 42 20 |73 59 48 1 Slack 19.0 28 | 3.20 56 
258 3.05 |East r, midstream, at Brookl 

ros: A, pete cree ar sey cea Ds 40 42 20 |73 59 48 20 Slack 19.0 28 | 3.34 58 
259 3.20 |East river, midstream, at Brookl 

A eet Barer "l40 42 20 \73 59 48| 40 | Slack | 18.5 | 28 |3.86| 65 
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22—EAST RIVER COURSE FROM BROOKLYN BRIDGE TO HELL GATE.’ JULY 3, 1909 


Low water occurred at Governor’s Island at 2.27 P.M. ‘The wind was northwest with a velocity of 40 miles per hour. 




















Location of Samples 


Sample 
No. 





Approximate Latitude | Longitude 





| a | | | | a | A | 


° / ut ° , ur 


260 8.30 |East river, midstream, at Brooklyn 





























Bridgesnets oh ee hee eee he ee 40 42 20 |73 59 48 
261 8.35 |East river, midstream, at Brooklyn 

Bridgeggk Aen aot sane 40 42 20 |73 59 48 
262 8.40 |East river, midstream, at Brooklyn 

Bridges icon eee a oa ae aoe 40 42 20 |73 59 48 
263 8.50 |East river, midstream, at Williamsburg 

Bridge terry he cates ae ee ot 40 42 49 |73 58 21 
264 8.55 |East river, midstream, at Williamsburg 

Bridge Jace et oro ee 40 42 49 |73 58 21 
265 9.05 |East River, midstream, opposite East 

Bad, Str eGl:, Can nels etn amore ees ee 40 44 00 |73 58 05 
266 9.10 |East river, midstream, opposite East 

23d istreetlwisi eee wen tee eae 40 44 00 |73 58 05 
267 9.15 |East river, midstream, opposite East 

23d streets Nets tae ee 40 44 00 |73 58 05 
268 9.25 |East river, midstream, opposite East 

A2d street’: 2s: 235ca eee 40 44 50 |73 57 55 
269 9.30 |East river, midstream, opposite East 

AD d ‘streeticct ccs leat ee ae 40 44 50 |73 57 55 
270 9.40 |East river, midstream, west channel at 

Queensboro Bridges eer eerie 40 45 25 |73 57 30 
271 9.45 |East river, midstream, west channel at 

Queensboro Bridge................|40 45 25 |73 57 30 
272 9.50 |East river, midstream, west channel at 

Queensboro Bridge................ 40 45 25 |73 57 30 70 Flood 18.0 20 | 4.08 70 


273 | 10.00 |East river, opposite East 80th street. ./40 46 10 |73 56 50 i Flood 19.0 20 | 3.26 58 
274 10.05 |East river, opposite East 80th street. ./40 46 10 |73 56 50 60 Flood 18.0 20 | 3.34 58 * 
275 | 10.15 |East river, midstream, opposite East 


02d streehie eo gen cen tao oe 40 46 50 |73 56 25 1 Flood 19.0 20 | 3.50 63 
276 | 10.20 |East river, midstream, opposite East 

02d street: 3.) Yoni ah lene 40 46.50 |73 56 25 30 Flood 18.5 20 | 3.26 57 
277 | 10.25 |East river, midstream, opposite East 

92d-street eo eee 40 46 50 |78 56 25 60 Flood 18.0 | 20 | 3.67 63 








23—HUDSON RIVER COURSE FROM MT. ST. VINCENT TO YONKERS. JULY 7, 1909 
High water occurred at Governor’s Island at 11.18 A.M. The wind was east with a velocity of 5 miles per hour. 


A.M. 
278 | 11.40 cope Mt. St. Vincent, 100 feet off 
BhOTG in) For) gee tee od eae eee 40 54 50 |73 54 41 Flood 20.5 64 | 4.75 79 
279 | 12.00 Opposite Mt. St. Vincent, 100 feet off 
P.M, | \ shores: 5) a5 ee eae 40 54 50 |73 54 41 8 Flood 20.5 64 | 4.56 76 
280 | 12.20 Opposite Ludlow station, 200 feet off 
shOre..'./. 9: neea Soe a eee 40 55 85 |73 54 30 1 Flood 20.5 64 | 4.75 79 
281 | 12.30 Oued Ludlow station, 200 feet off 








= 











BhOre.s 5 ee ee ee 40 55 35 |73 54 30 10 Flood 20.5 64 | 4.25 71 
282 | 12.50 |Opposite Sugar Refinery, Yonkers, 200 

feat off shore... Vos. ceo. ote See 40 55 47 |73 54 25 1 Flood 20.5 64 | 4.45 74 
283 1.00 |Opposite Sugar Refinery, Yonkers, 200 

feet off shore: ss hic. eee 40 55 47 |73 54 25 10 Flood 20.5 64 | 3.95 66 
284 1.20 |Opposite recreation pier, Yonkers, 200 

feet, off shored. scion 2. ne eee 40 56 15 |73 54 20 1 Flood 21.0 64 | 3.86 64 
285 1.30 |Opposite recreation pier, Yonkers, 200 


feet off shore.” . Sener oe eee 40 56 15 ie 54 20 20 Flood 20.5 64 | 3.64 61 





Sample 


No. 


DISSOLVED OXYGEN IN THE WATER 


TABLE XXIJI—Continued 
23—HUDSON RIVER COURSE FROM MT. ST. VINCENT TO YONKERS. JULY 7, 1903—Continued 


Location of Samples 


Hour 
P.M. 


Approximate 


Latitude 





Longitude 


—_—_—_—_—_— _——————————= | $s |< | ee | | 


286 
287 


288 
289 


290 
291 
292 
293 





294 
295 
296 
297 





298 
299 


300 
301 





302 
303 


High water occurred at Governor’s Island at 2.11 P. M. 


4iebe MI: 


3.20 
3.30 


3.50 
4.00 


ceroae Mt. St. Vincent, 100 feet off 


Meio wie eel Mahe 6 se 6 «4.0 6 6 © © * el 0,6 6 0,2 


Opposite Riverdale, 200 feet off shore. 
Opposite Riverdale, 200 feet off shore. 





4.20 |Opposite Spuyten Duyvil, 200 feet off 
IPA WOLIGRO: cals cosa tes here sane eee 
4.30 |Opposite Spuyten Duyvil, 200 feet off 
DAS ACES aa gt a ge eae cee 
4.50 |Opposite Inwood station, 200 feet off 
LEEDS Safe gi ae co oR OR 





° P: ” 


40 54 50 


40 54 50 
40 54 10 


40 54 10 


40 52 50 
40 52 50 
40 52 20 
40 52 20 


° , a 


73 54 41 


73 54 41 
73 54 55 


73 54 55 


73 55 25 
73 55 25 
73 55 50 
73 55 50 


aig 
? . Oxygen 
Feet Temp. “ 

below paces water hak ClC: Per 

suriate rent Deg. C. an per cent. 

water] satura- 
1 Ebb 
8 Ebb 
1 Ebb 
10 Ebb 
1 Ebb 
20 Ebb 
1 Ebb 
10 Ebb 





24—-GRAVESEND BAY. JULY 9, 1909 


High water occurred at Governor’s Island at 1.03 P. M. The wind was southeast with a velocity of 5 miles per hour. 


12.30 eee bay, 


12.40 ee eeod bay, 
EEE WRG S Ae lies pe Amin RE ny eae Ba 
1.00 |Gravesend bay, 


Gx ay (OUT OS eae eRe ee eee 


1.10 |Gravesend bay, 
Pet Br fen ca cei + oe ss 45s 





1.30 |Coney Island creek, at mouth. . 

2.15 |Coney Island creek, foot of 12th street, 
Pemovel slander gis tec s es Rea eae 

3.10 |Coney Island creek, foot of 17th street, 





WnOvISIANG Gis Oo edie lian mene 40 34 55 
3.40 |Gravesend bay, foot of 22d street, 

O AUCVEISIADGL 27a )h nd ow iac dawned os 40 34 50 
4.30 |Gravesend bay, foot of 24th street, 

Bere LEAN Ay te tic cates ala seck apes 40 34 45 
5.00 |Gravesend bay, 200 feet off Atlantic 

Beet CUD SI er Senco cists ve a Meee es 40 35 35 





200 feet off Marine, 
‘40 36 10 





40 36 10 
40 35 35 
40 35 35 


.|40 34 45 


40 34 55 





74 00 50 
74 00 50 
74 00 00 
74 00 00 


73 59 20 


73 58 55 
73 59 05 


73 59 35 


73 59 40 
74 00 00 


1 Flood | 20.5 12 |5.34| 99 
10 Flood | 20.5 12 | 5.47] 101 
1 Flood | 20.5 12 | 5.34! 99 








25—GRAVESEND BAY. JULY 10, 1909 











40 35 25 
40 36 10 
40 36 00 
40 35 50 


73 59 50 
74 00 55 
74 00 20 
74 00 10 


The wind was southwest with a velocity of 5 miles per hour. 


| | S| | | TT 
_ | 


A. M. 

304 9.45 |Off Ulmer Park, end of dock......... 
305 | 10.15 |Off Bay Yacht Club, end of dock..... 
306 10.40 |500 feet off Avon Beach Hotel ania 
307 | 11.10 |100 feet off Fort Lowry Hotel dock... 
308 11 ay Outer end of Marine Basin........... 
309 12.20 By San waa north of Coney Island 

CRC er ee ne eee Te ene 
310 1.05 |Foot of 22d street, Coney Island..... 


40 35 00 
40 34 50 


74 01 05 


73 59 30 
73 59 35 


1 Flood 19.0 12 | 4.45 81 
1 Flood 19.0 12 4.45 81 
1 Flood 19.0 12 le4 to 86 
1 Flood 19.0 12 4.75 86 
| Flood 19.0 12 | 5.04 92 
1 Flood 19.0 12 | 4.45 81 
1 Flood 19.0 12 1.19 12 


ST ee ee eee ee een ee ee eee Se IE IEE TR AL A a 





318 RESULTS OF ANALYSES 


TABLE XXI—Continued 
26—THE NARROWS. JULY 10, 1909 


High water occurred at Governor’s Island at 2.11 P.M. The wind was southeast with a velocity of 5 miles per hour. 











: ane Location of Samples # ° et ees T emp. F 
ample our elow water er 
No. | P.M. surface current Deg. C. and . eee cent. 
Approximate Latitude | Longitude litre evn 
i i an as Ferri Gr ifsc. i se UU 
311 1.30 |Narrows, near Fort Lafayette........ 40 36 29 [7402 25; 1 Flood 5.34 97 
312 1.40 |Narrows, near Fort Lafayette........ 40 36 29 |74 02 25 40 Flood 5.04 92 
313 2.00 |Narrows, near Fort Lafayette........ 40 36 29 |74 02 25 90 Flood 4.75 85 


27—SANDY HOOK BAY AND SHREWSBURY RIVER. JULY 13, 1909 


High water occurred at Governor’s Island at 5.13 P.M. The wind was southeast with a velocity of 5 miles per hour. 


























A.M. - 

314 | 11.40 |Sandy Hook bay, near Shrewsbury river|40 27 50 |74 01 25 1 Flood 20.5 16 | 6.23 | 113 
315 Ce an Sandy Hook bay, near Shrewsbury river|/40 27 50 |74 01 25 30 Flood 20.0 16 | 6.28; 114 
316 | 12.20 |Shrewsbury river, at Spermaceti avenue|40 24 55 |73 59 35 1 Flood 22.0 28 | 6.23) 113 
317 1.15 |Shrewsbury river at Highland Landing/40 23 50 |73 58 45 1 Flood 23.0 28 | 5.93 | 108 
318 2.05 |Navesink river, near mouth.......... 40 22 50 |73 59 15 1 Flood 23.0 28 | 5.34 97 
319 2.30 |Shrewsbury river, opposite mouth of 

Navesifikitiver3.2 a+ ee oes 40 22 45 |73 58 45 1 Flood 24.0 32 | 5.64] 106 
320 3.00 |Shrewsbury river at Seabright........ 40 21 55 |73 58 40 1 Flood 25.0 32 | 5.64] 106 
321 3.45 |Sandy Hook bay, middle of bend of 

horse shoe? yds sl a sareees ee eee 40 26 45 |73 59 50 1 Flood 20.5 20 | 6.23] 113 
322 4.10 |Sandy Hook bay, west of point of Sandy 

HOOK. os ica aceon rene 40 28 35 |74 01 25 1 Flood 20.5 20 | 5.93} 108 
323 4.20 |Sandy Hook bay, west of point of Sandy 

Hooke Jas Sia scien es cae eee 40 28 35 |74 01 25 40 Flood 20.0 20 | 5.64] 103 





28—LOWER BAY. JULY 13, 1909 
High water occurred at Governor’s Island at 5.13 P.M. The wind was southeast with a velocity of 5 miles per hour. 


SSS Se SS 








P.M. 

324 4.35 |Lower bay, near buoy 8 in Main Chan- 

NES ies fe hc ee Ce eee 40 28 45 |74 01 25 1 Flood 20.5 16 | 6.23 | 113 
325 4.40 |Lower bay, near buoy in Main Chan- 

TOL tots che cats ee eee eee 40 28 45 |74 01 25 40 + Flood 20.0 16 | 6.08} 111 — 
326 5.00 |Lower bay, midway between buoy 8 

and: Romer light.i1¢2 45/02 ; auch 40 29 50 |74 01 00 1 Flood 20.5 16 | 6.23; 113 
327 5.10 |Lower bay, midway between buoy 8 


and Romer lights.23 1s. cee os eee 40 29 50 |74 01 00 40 Flood 20.0 16 | 6.08; 111 


29—LOWER BAY. JULY 14, 1909 
Low water occurred at Governor’s Island at 11.52 A. M. The wind was southeast with a velocity of 5 miles per hour. 





Ebb 19.5 16 | 4.45 80 


328 9.15 |Just inside bell buoy off Sea Gate Inn.|40 34 15 |73 59 50 oie 4 


329 9.35 |Just outside bell buoy off Sea Gate Inn|40 34 05 |73 59 50 


ee 
ep] 
os 
ao 
fans 
© 
or 
— 
lor) 


330 |}:.10,.00 |On East Bank: sre eee eee 40 32 25 |73 59 45 Ebb 19.5 16 | 4.45 80 
331 | 10.30 |In 14-foot channel, near buoy A. C. 16/40 31 50 |74 00 25 Ebb 19.5 16 | 4.75 85 
332. | 11,00 On Romer shoalss. 74. 2.0.5 eee eae 40 31 20 |74 00 35 1 Ebb 19.5 16 | 4.75 85 
333 | 11.15 |In Swash channel, 700 feet southwest 

of Romer light..%jcac cc -aeuie ies 40 30 40 |74 00 50 1 Ebb 19.5 16 | 5.04 90 
334 | 11.25 |In Swash channel, 700 feet southwest 

of Romer light. (<3 iis, 2 ete 40 30 40 |74 00 50 30 Ebb 19.0 16 | 5.17 92 


335 | 11.55 |In Swash channel, near junction with 
Main channel........... ot fea ciate 40 31 20 |74 02 15 1 Ebb 19.5 16 | 5.04; 90 





DISSOLVED OXYGEN IN THE WATER 319 


TABLE XXI—Continued 
29—LOWER BAY. JULY 14, 1909—Continued 


Location of Samples r Per fitetaieas 
Sample | Hour eet Tidal | Temp cent. Per 
No. | P.M. Oe i current Den C land C. AS cent. 
Approximate Latitude | Longitude * ~" | water hire rake 
ion 
hn ora ga ig i), | ao) | ost. > LUC 
336 | 12.05 |In Swash channel, near junction with 
Wyble CHAUDEL) is. s 6 sane esas fae 40 31 20 |74 02 15 30 Ebb 19.0 16 | 5.34 95 
337 1.00 |In Main Ship channel, near junction 
with Swash channel............... 40 31 20 |74 02 30 1 Flood 19.5 1G OS 17 92 
338 1.10 {In Main Ship channel, near junction 
with Swash channel............... 40 31 20 |74 02 30 40 Flood 19.0 16 | 5.34 95 


339 2.00 |500 feet west of West Bank light......|40 32 15 |74 02 45 1 Flood 19.5 16 | 5.04 90 
340 2.50 |Midway between West Bank light and 

Him Tree beacon. so... . ks vee e's 40 33 05 |73 04 10 
341 3.30 |1,000 feet off Elm Tree beacon....... 40 33 45 |74 05 30 


Flood 19.5 16 5.17 92 
Flood 20.0 16 | 4.75 86 


at fet 





30—HARLEM RIVER COURSE FROM WARD’S ISLAND TO SPUYTEN DUYVIL. JULY 15, 1909 


Low water occurred at Governor’s Island at 12.56 P. M. The wind was southeast with a velocity of 5 miles per hour. 




















P.M. 

342 | 12.30 |Opposite East 109th street, midstream|40 47 23 |73 56 07 1 Ebb 21.0 36 | 1.19 21 
343 | 12.40 |Opposite East 109th street, midstream|40 47 23 |73 56 07 20 Ebb 21.0 36 | 1.21 22 
344 1.05 |At Third Avenue Bridge, midstream. .|40 48 25 |73 55 58 1 Ebb 21.0 36 | 1.78 32 
345 1.15 |At Third Avenue Bridge, midstream. .|40 48 25 |73 55 58 20 Ebb 21.0 36 | 1.82 33 
346 1.25 |At 155th Street Bridge, midstream... .|40 49 40 |73 56 03 d' Ebb 21.0 36 | 2.37 42 
347 1.35 |At 155th Street Bridge, midstream... .|40 49 40 |73 56 03 20 Ebb 21.0 386 | 2.43 43 
348 1.50 |At 207th Street Bridge, midstream... .|40 51 46 |73 54 54 1 Ebb 21.0 36 | 2.67 46 
349 1.55 |At 207th Street Bridge, midstream... .|40 51 46 |73 54 54 16 Ebb 20.0 36 | 2.73 47 
350 2.15 |200 feet east of Spuyten Duyvil draw- 

bridme- midstream .; 20.62). <0... 40 52 42 |73 55 28 1 Ebb 21.0 36 | 3.26 56 
351 2.20 |200 feet east of Spuyten Duyvil draw- . 

bridge, midstream................. 40 52 42 |73 55 28 16 Ebb 20.0 36 | 3.34 58 
352 3.30 |200 feet east of Spuyten Duyvil draw- 

bridge, midstream................. 40 52 42 |73 55 28 1 Flood 21.0 64 | 4.75 79 
353 3.35 |200 feet east of Spuyten Duyvil draw- 

bridge, midstream................. 40 52 42 |73 55 28 16 Flood |; 21.0 64 | 4.41 74 
354 3.45 |At 207th Street Bridge, midstream....|/40 51 46 /73 54 54 1 Flood 21.0 44 | 3.26 57 
355 3.50 |At 207th Street Bridge, midstream... .|40 51 46 |73 54 54 16 Flood 21.0 44 | 3.34 59 
356 4.10 |At 155th Street Bridge, midstream... .|40 49 40 |73 56 03 1 Flood 21.5 36 | 2.97 53 
357 4.15 |At 155th Street Bridge, midstream... .|40 49 40 |73 56 03 20 Flood 21.0 36 | 3.04 54 
358 4.35 |At Third Avenue Bridge, midstream. ./40 48 25 |73 55 58 1 Flood 21.5 32 | 2.67 48 
359 4.40 |At Third Avenue Bridge, midstream. ./40 48 25 |73 55 58 20 Flood 21.0 32 | 2.73 49 
360 4.50 |Opposite East 109th street, midstream|40 47 23 |73 56 07 1 Flood 21.0 32 | 2.08 37 
361 | 4.55 |Opposite East 109th street, midstream|40 47 23 |73 56 07 20 Flood 21.0 32 | 2.13 38 





81—UPPER BAY AND THE NARROWS. JULY 16, 1909 


Low water occurred at Governor’s Island at 1.27 P.M. The wind was southeast with a velocity of 10 miles per hour. 








A.M. 
362 | 11.30 |Midway between Battery and Gover- 
MRE LIIG poate bce wo. ock's so. 02 ose 40 41 50 |74 01 00 1 Ebb 20.5 28 | 3.26 58 
3863 | 11.40 |Midway between Battery and Gover- 
on ES EN ee ee 40 41 50 |74 01 00 30 Ebb 20.0 28 | 3.34 59 
364 | 11.40 |Midway between Battery and Gover- 
TE Sg i FE EN s ER 40 41 50 |74 01 00 60 Ebb 19.0 28 | 3.67 63 
365 1.00 |Near buoy G. 2, north of Robbin’s Reef 40 40 12 |74 03 10 1 Ebb 20.5 28 | 3.56 64 
366 1.10 |Near buoy G. 2, north of Robbin’s Reef, 40 40 12 |74 03 10 20 Ebb 20.5 28 | 3.67 64 


367 1.20 |Near buoy G. 2, north of Robbin’s Reef ns 40 12 |74 03 10 50 Ebb 19.0 28 | 3.50 60 





320 


Sample 
No. 





368 
369 
370 
371 


372 
373 
374 
375 


376 
377 


378 
379 








380 
381 
382 
383 


384 
385 
386 





387 
388 


389 
390 


391 
392 
393 














RESULTS OF ANALYSES 


TABLE XXI—Continued 
31—UPPER BAY AND THE NARROWS. JULY 16, 1909—Continued 








Location of Samples 














Hour 

Approximate Latitude 
° , wt 
1.50 |Narrows, midway between forts...... 40 36 25 
2.00 |Narrows, midway between forts...... 40 36 25 
2.10 |Narrows, midway between forts...... 40 36 25 
4.10 |Narrows, midway between forts...... 40 36 25 
4.20 |Narrows, midway between forts...... 40 36 25 
4.30 |Narrows, midway between forts...... 40 36 25 
4.45 |Near buoy G. 2, north of Robbin’s Reef|40 40 12 
4.50 |Near buoy G. 2, north of Robbin’s Reef/40 40 12 
4.55 |Near buoy G. 2, north of Robbin’s Reef/40 40 12 

5.20 |Midway between Battery and Gover- 
nors Islands. ncn seem coe ee eer: 40 41 50 

5.22 |Midway between Battery and Gover- 
nor'seland syns ieee ree 41 50 

5.25 |Midway between Battery and Gover- 
nor’s Island 2.02 3.2 eaten 40 41 50 





Longitude 


° , ” 


74 02 48 
74 02 48 
74 02 48 
74 02 48 


74 02 48 
74 02 48 
74 03 10 
74 03 10 


74 03 10 


74 01 00 
74 01 00 
74 01 00 


- Oxygen 
Feet Temp Me 
below aeer water See C.C be 
surface Deg. C per TER: 
water hive satura- 

tion 

1 Ebb 20.5 28 | 3.86 67 
40 Ebb 20.0 28 | 3.95 70 
80 Ebb 19.0 28 3..79 65 
1 Flood 20.0 20° | 4.45 81 

40 Flood 19.5 20 | 4.56 81 
80 Flood 19.0 2055 t4237, 78 

1 Flood 20.0 20 enlateLD 76 

20 Flood 19.5 20 | 4.25 76 
50 Flood 19.0 20 | 4.08 73 

1 Flood 20.0 28 | 3.86 68 

30 Flood 19.5 28 | 3.95 69 
60 Flood 19.0 28 | 3.80 66 








32—KILL VAN KULL. JULY 17, 1909 


Low water occurred at Governor’s Island at 2.21 P.M. The wind was east with a velocity of 5 miles per hour. 





A.M. 


























9.30 |Upper bay, off Tompkinsville........ 40 38 20 |74 04 15 1 Ebb 21.0 28 | 3.95 72 
9.40 |Upper bay, off Tompkinsville........ 40 88 20 |74 04 15 40 Ebb 20.0 28 | 4.15 73 
10.10 |Kill van Kull, west end.............. 40 38 30 |74 08 40 ik Ebb 21.0 28 | 4.56 85 
10.20 |Kill van Kull, west end.............. 40 38 30 |74 08 40 20 Ebb 20.0 28 | 4.75 86 
10.35 |Kill van Kull, off Port Richmond..... 40 38 35 |74 08 00 1 Ebb 21.0 28 | 4.56 83 
10.45 |Kill van Kull, off Port Richmond..... 40 38 35 |74 08 00 20 Ebb 20.0 28 | 4.45 81 
11.00 |Bodine creek at mouth.............. 40 38 20 |74 07 35 1 Ebb 22.0 28 | 3.86 70 
383—UPPER BAY. JULY 17, 1909 
Low water occurred at Governor’s Island at 2.21 P.M. The wind was east with a velocity of 5 miles per hour. 

A.M. 
11.25 |At end of pier, foot of 65th street, 

Brooklyns: Sos ane ee aoe ee 40 38 40 |74 01 55 Ie Ebb 21.0 28 | 2.08 38 
11.35 |At end of pier, foot of 65th street, 

Brooklyng.. 2 pea ae, eee 40 38 40 |74 O01 55 20 Ebb 20.0 28 | 2.43 44 
11.45 |By buoy off Gowanus bay........... 40 39 30 |74 01 35 1 Ebb 21.0 28 | 2.08 38 
11.50 |By buoy off Gowanus bay........... 40 39 30 |74 01 35 20 Ebb 21.0 28 | 2.18 39 
12.00 |Off Atlantic docks in Buttermilk chan- 
P.M. [nels 82 a eee ee 40 41 05 |74 00 50 1 Ebb 21.0 28 | 3.26 59 
12.05 |Off Atlantic docks in Buttermilk chan- 

nel. Vo a ee Wc Re oe 40 41 05 |74 00 50 40 Ebb 20.0 28 | 3.34 59 
12.15 |500 feet northeast of Ellis Island..... 40 41 55 |74 02 15 1 Ebb 21.0 28 | 3.26 59 
12.20 |500 feet northeast of Ellis Island..... 40 41 55 |74 02 15 30 Ebb 20.0 28 | 3.64 64 


394 





34—UPPER BAY, NARROWS AND LOWER BAY. JULY 20, 1909 





Low water occurred at Governor’s Island at 4.27 P.M. The wind was southeast with a velocity of 5 miles per hour. 


395 
396 


A.M. 
11.45 |Upper bay, near bell buoy just south of 
Governor’s Island 
11.50 |Upper bay, near bell buoy just south of 
Governor’s Island 


CCC. 9%0 0. 10s fo Mel svile we 


ee ey 


40 40 55 


74 01 35 


40 40 55 |74 01 35 


3.20 
3.34 


58 
60 


1 Ebb 
40 Ebb 


20 
20 


20.5 
19.5 
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TABLE XXI—Continued 
34—UPPER BAY, NARROWS AND LOWER BAY. JULY 20, 1909—Continued 











Location of Samples niet x Poe Oxygen 
ee Tidal sar, cent. 18s 
current land | C. C. =n 
surface Deg. C. cent. 
water} per | .otura- 
litre tion 


° if a7 ° / ” 


397 | 12.25 |Upper bay, 14 mile east of Robbin’s 


Sample | Hour 
No. 4PM. 


Approximate Latitude | Longitude 


eMC ea) fece sce fw ne) 2 vk ws 40 39 30 |74 03 37 1 
398 | 12.30 |Upper bay, 4 mile east of Robbin’s 

PCM et ree Ok se. 3. bcs « ve ay 40 39 30 |74 03 37 40 
399 | 12.45 |Narrows, midway between forts...... 40 36 25 |74 02 48 1 
400 | 12.50 |Narrows, midway between forts...... 40 36 25 |74 02 48 40 


401 2.50 |Lower bay, 500 feet off Norton’s Point/40 34 35 |74 00 50 i 
402 2.55 |Lower bay, 500 feet off Norton’s Point/40 34 35 |74 00 50 40 





35—LOWER BAY JULY 21, 1909 
High water occurred at Governor’s Island at 11.03 A.M. The wind was southeast with a velocity of 5 miles per hour. 


A.M. 
403 8.10 |Lower bay, 500 feet off Norton’s Point 40 34 35 
























74 00 50 91 
404 8.15 |Lower bay, 500 feet off Norton’s Point/40 34 35 |74 00 50 20 92 
405 9.15 |Lower bay, near buoy A. C. 5........ 40 30 15 |73 57 40 1 111 
406 9.20 |Lower bay, near buoy A.C. 5........ 40 30 15 |73 57 40 











36—ATLANTIC OCEAN. JULY 21, 1909 


High water occurred at Governor’s Island at 11.03 A.M. The wind was southeast with a velocity of 5 miles per hour. 




















PM, 

407 | 12.15 |Ocean, 10 miles off Long Branch in 
BMNICROPUEO greek tea s)as 0 tae a © 40 19 15 |73 48 45 1 Flood 18.0 — | 6.23; 111 

408 | 12.20 |Ocean, 10 miles off Long Branch in 
UMUC EC ONES weeny Acrte ie <8 tiotne: ti 50 19 15 |73 48 45 | 145 Flood 14.0 — | 5.93 100 

409 1.00 |Ocean, 12 miles off Long Branch in 
(oy SHETSCIG UN 6 9 1c penn a a 40 19 15 |73 47 15 1 Flood 18.0 — | 6.20} 111 

410 1.20 |Ocean, 12 miles off Long Branch in 
RAED OTEO. cee Soetoro see ais nih ascusiereser 40 19 15 |738 47 15 | 150 Flood 14.0 — | 5.83 99 
411 2.45 |Ocean, at “oil spot” off Sandy Hook. .|40 27 00 |73 58 25 1 Ebb 19.0 4 | 6.23 | 115 
412 2.50 |Ocean, at “‘oil spot” off Sandy Hook. .|40 27 00 |73 58 25 20 Ebb 19.0 4 | 6.23 | 115 
413 3.00 |Ocean, at ‘‘oil spot’’ off Sandy Hook. .|40 27 05 |73 58 25 1 Ebb 19.0 4 | 6.23] 115 
414 3.05 |Ocean, at ‘‘oil spot’’ off Sandy Hook. .|40 27 05 |73 58 25 20 Ebb 19.0 4 | 6.23} 115 
415 3.30 |Ocean, near buoy 5 off Sandy Hook...|40 28 45 |73 59 50 1 Ebb 19.0 Bis 62230) All 
416 3.35 |Ocean, near buoy 5 off Sandy Hook...|40 28 45 |73 59 50 40 Ebb 18.0 SapieO- 075) aeeLo 
417 4.05 |Lower bay, near buoy A. C.10....... 40 30 55 |73 58 50 1 Ebb 19.0 127 P62 00n) 107 
418 4.10 |Lower bay, near buoy A.C. 10....... 40 30 55 |73 58 50 40 Ebb 18.0 12 | 5.95 | . 106 




















387—THE NARROWS. JULY 21, 1909 
High water occurred at Governor’s Island at 11.03 A.M. The wind was southeast, with a velocity of 5 miles per hour. 


POM. 
4.45 |Narrows, midway between forts...... 
4.50 |Narrows, midway between forts...... 











74 
76 


4.15 
4.25 


Ebb 
Ebb 


19.0 
18.0 


12 
12 


40 36 25 
40 36 25 


74 02 48 1 
74 02 48 40 


419 
420 






































38—UPPER BAY. JULY 21, 1909 


High water occurred at Governor’s Island at 11.03 A.M. The wind was southeast with a velocity of 5 miles per hour. 




















P.M. 
421 5.25 |Upper bay, 1000 feet off Erie Basin. ./40 40 20 |74 01 20 1 Ebb 19.5 16 3.56 | 64 
422 5.30 |Upper bay, 1000 feet off Erie Basin. ./40 40 20 |74 01 20 20 Ebb 18.5 16 3.64 | 65 





























Sample 
No. 


Hour 
A.M. 


RESULTS OF 


ANALYSES 


TABLE XXI—Continued 


89—HUDSON RIVER, UPPER BAY AND LOWER BAY. JULY 22, 1909 
High water occurred at Governor’s Island at 11.53 A.M. The wind was south with a velocity of 5 miles per hour. 





Location of Samples 


| | ES | | SS | ES | oS | | 


Approximate Latitude 
° , ur 
Hudson river, midstream, off Ganse- 
VOOFb: BLP ebs savas Hetcede ore et cone 40 44 35 
Hudson river, midstream, off Ganse- 
voort streetanseaiidsen wes ee ere 40 44 35 
Hudson river, midstream, off Des- 
brosses street. <.c itso oie eons 40 43 30 
Hudson river, midstream, off Des- 
brosses:street:. cm-.miartciedeutas shin 40 43 30 





[| RR RY | RE | Re | | | A | 


Hudson river, midstream, off Des- 
brosses streets 2. sock. weeny eee 40 43 30 
Hudson river, midstream, off Pier A. .|40 42 19 
Hudson river, midstream, off Pier A. .|40 42 19 

Upper bay, 500 feet east of Liberty 
40 


a |  eeeSeeeSeSeeeeSSFSS | he | | | | | | 


| | | | | | |S | | | 


Fs |) | nw | | SS  —  _ |¥ | oO ee 


441 
442 
443 
444 








445 
446 


447 
448 












P.M. 


Aaland ee eae tre ates oes erty ate eee 20 
Upper bay, 500 feet east of Liberty 

Leland. stoect eon coh ener eee 20 
Upper bay, 500 feet east of Liberty 

Island {Vice oe Mie eee 40 41 20 
Upper bay, near bell buoy G. 2....... 40 40 12 
Upper bay, near bell buoy G. 2....... 40 40 12 
Upper bay, near Robbin’s Reef bell 

buoys ee ee eee 10 
Donec! bay, near Robbin’s Reef bell 

DUGVine. eves Crapo de ne aoe 39 10 
Upper bay, near Robbin’s Reef bell 

DUO focvine eet ot te er ee 40 39 10 
Narrows, midway between forts...... 40 36 25 
Narrows, midway between forts...... 40 36 25 
Lower bay, 500 feet off Norton’s Point|40 34 35 


3 Oxygen 

Feet Temp. sor 

below Tidal water ts iG Per 
; surface current Deg. C. an cent. 
Longitude water Eire satura- 
tion 
° , ut 
74 O1 10 1 Flood 20.5 36 3.58 63 
'74.0110| 60 | Flood | 19.0 | 36 |3.65| 63 
74 O01 15 1 Flood 20.5 36 3.80 67 
74 O01 15 20 Flood 20.0 36 3.86 67 
74 01 15 40 Flood 20.0 36 3.95 70 
74 01 34 1 Flood 20.5 32 3.80 68 
74 01 34 40 Flood 20.0 32 3.58 64 
74 02 25 1 Flood 20.0 28 3.66 64 
74 02 25 20 Flood 20.0 28 3.56 63 
74 02 25 50 Flood 19.5 28 SOU eG 
74 03 10 1 Flood 20.0 28 3.80 67 
74 03 10 50 Flood 19.5 28 3.95 70 
74 03 50 1 Flood 20.0 20 3.95 dee 
74 03 50 30 Flood 19.5 20 4.25 74 
74 03 50 60 Flood 19.5- 20 4.08 is 
74 02 48 1 Flood 20.0 16 4.45 81 
74 02 48 90 Flood 19.0 16 4.37 78 
74 00 50 1 Flood 20.0 16 4.56 83 


40—LOWER BAY, UPPER BAY AND HUDSON RIVER. JULY 22, 1909 
Lower water occurred at Governor’s Island at 5.51 P.M. The wind was south with a velocity of 5 miles per hour. 



















2.45 |Lower bay, 500 feet off Norton’s Point!40 34 
3.05 |Narrows, midway between forts...... 40 36 
3.10 |Narrows, midway between forts...... 40 36 
3.30 |Upper bay, near Robbin’s Reef bell 

40 39 


35 


S asniaslais ts Satya ete ee aaah 40 39 


Sika Reh wanes ORs eee ee er eine 40 39 
3.50 Gpeer | bay, near bell buoy G. 2...... 40 40 12 





3.55 |Upper bay, near bell buoy G. 2...... 40 40 12 


4.05 |Upper bay, 500 feet east of Rae 
Island 40 


SO SNe © 0 eae 01 WS Me Ola) oie is (elisliN ioe: wus 
OLS (06-6) 0 56S) Sc) -0' 6: wiles) 4 wo abr aie oy 0 (ene ees 


COR ave K 4 Oe Ce Oe Se 6 On ep © 0 46 








74 00 50 1 20.5 | 20 | 4.384] 79 
74 02 48 1 Ebb | 20.5 | 20 |3.80/ 70 
74 02 48 | 90 Ebb | 19.0 | 20 |3.86| 70 
74 03 50 1 Ebb | 20.5 | 28 | 3.80] 68 
74.03 50} 30 Ebb | 20.0 | 28 | 3.95] 69 
7403 50} 60 Ebb | 20.0 | 28 |3.56| 62 
74 03 10 1 Ebb | 20.5 | 28 |3.86| 70 
74.03 10| 50 Ebb | 19.5 | 28 | 3.95] 68 
74 02 25 1 Ebb | 20:5 | 28 | S\20remng 
74 02 25 28 | 3.26| 57 
74 02 25 3.34| 59 


74 O1 34 
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TABLE X<XI—Continued 
40—LOWER BAY, UPPER BAY AND HUDSON RIVER. JULY 22, 1909—Continued 



















Location of Samples : Oxygen 
er 
“ied te ae ‘cae Lives nice C Per 
7 Roa . curren an Pee Cent, 
Approximate Latitude | Longitude cere Deg. C. water ere satura- 
sa tion 
453 4.21 ta river, midstream, opposite 
Tere Nyt as op Ge Si ae a 40 42 19 |74 01 34 40 E 20. 
454 4.35 ASO river, midstream, off Des- RR ae ei pie oy 
LORSOR) SULOCU Ghats ous tees Se ce ees 40 43 30 |74 01 15 1 Eb 20. ‘ 
455 4.37 |Hudson river, midstream, off Des- e oe eT ce 
Meters eereet nse as. 0s es 2 es 40 43 30 |74 01 15 20 Ebb 20.5 82 | 3.58 64 
456 4.40 |Hudson river, midstream, off Des- 
prosses streets ners Li cl es eek 40 43 30 |74 01 15 40 Ebb 20.0 32 | 3.65 64 
457 4.50 |Hudson river, midstream, off Ganse- 
VAMON TRALEE CCU ore eitance o catee Se 40 44 35 |74 01 10 1 Ebb 20.5 382 | 3.80 68 
458 4.53 |Hudson river, midstream, off Ganse- 
OOLIEStLOSGos: Matern oe clei eins 40 44 35 |74 01 10 60 Ebb 19.5 32. | 3.86 68 














41—UPPER BAY AND EAST RIVER. JULY 24, 1909 


High water occurred at Governor’s Island at 12.53 P.M. The wind was north with a velocity of 30 miles per hour. 























459 9.05 |200 feet off east dock on Governor’s 

alan yee eee ae ies ten we 40 41 35 |74 00 50 1 Flood 20.5 28 | 3.26 58 - 
460 9.08 |200 feet off east dock on Governor’s 

stati. 2. SRS aE ee aoe 40 41 35 |74 00 50 40 Flood 19.5 OF || BSH! 59 
461 9.15 |200 feet off Pier 38, Brooklyn........ 40 40 40 |74 01 15 1 Flood 20.5 28 | 2.97 53 
462 9.18 |200 feet off Pier 38, Brooklyn 40 40 40 |74 O01 15 40 Flood 19.5 28 | 3.04 53 


we | | a | | A | a | a | a | 


ERT hate stat sain Pk we hots 40 40 20 |74 01 15 1 Flood 20.5 28 | 3.56 62 


ett fee Sides ss es se <2 40 40 20 |74 01 15 30 Flood 19.5 28 | 3.67 64 
465 | 10.00 |100 feet off Pier 10, Brooklyn........ 40 41 55 |73 59 55 1 Flood | 20.5 28 | 3.26 58 
466 | 10.05 |100 feet off Pier 10, Brooklyn........ 40 41 55 |73 59 55 40 Flood 19.5 28 | 3.20 56 
467 | 10.25 |Foot of Oliver street, Manhattan, pier- 

BREEN ie Oe eerie ss Poe cara wis Pee 40 42 30 |73 59 50 1 Flood | 20.5 28 | 1.82 33 
468 | 10.30 |Foot of Oliver street, Manhattan, pier- 

BUPA o in, ohn Kio co SS hoe bank ces 40 42 30 |73 59 50 20 Flood | 20.0 28 | 2.90 51 


469 _| 10.55 |Foot of Corlears street, Manhattan...|40 42 35 |73 58 45 1 Flood 20.5 28 | 3.56 62 
470 | 11.00 |Foot of Corlears street, Manhattan...!40 42 35 |73 58 45 20 Flood 20.0 28 | 3.67 64 

















42—HUDSON RIVER. JULY 26, 1909 


High water occurred at Governor’s Island at 3 P.M. Ebb current ran down the river practically all day. The wind was 
north with a velocity of 10 miles per hour. 


























A.M. 
471 HOU OU feet Ol bier 4) icc. ck ee eee Se wee 40 42 25 174 O01 10 1 Ebb 20.0 36 | 3.26 58 
472 Moe oUU Teetlon Pier 4500.0... ils ere ooo 40 42 25 |74 01 10 40 Ebb 19.0 36 | 3.34 58 
473 11.20 |500 feet off foot West 23d street...... 40 45 09 |74 00 45 1 Ebb 20.0. Sy A uate 61 
474 11.25 |500 feet off foot West 23d street...... 40 45 09 |74 00 45 40 Ebb 19.0 52 3.65 62 
475 11.40 |500 feet off foot West 59th street..... 40 46 25 |73 59 45 1 Ebb 20.0 52 3.50 60 
476 11.43 |500 feet off foot West 59th street..... 40 46 25 |73 59 45 40 Ebb 19.0 52 3.56 60 
477 12 500 feet off foot West 96th street......|40 47 50 |173 58 40 = E Slack 20.0 52 3.26 56 
P.M. 
478 12.05 |500 feet off foot West 96th street..... 40 47 50 |73 58 40 40 Slack 19.0 52 3.50 60 
479 12.25 |500 feet off foot West 108th street... ./40 48 20 |73 58 25 1 Slack 20.5 64 3.86 64 
, 480 12.30 1500 feet off foot West 108th street....|40 48 20 |73 58 25 20 Slack 19.5 64 3.95 66 
481 3.00 |At foot of West 155th street, Washing- 
: onieigois Dats ys. Sas a se 40 50 00 |73 57 05 1 Ebb 21.0 64 | 4.15 69 
482 3.15 |At foot of West 149th street, Manhat- 
PADMA HS es Coe he etre 40 49 45 173 57 15 1 Ebb 21.0 64 | 4,08 68 
483 3.25 |At foot of West 136th street..........140 49 20 |73 57 20 1 Ebb 21.0 64 | 3.95 66 
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TABLE XXI—Continued 
43—HUDSON RIVER. AUGUST 19, 1909 


High water occurred at Governor’s Island at 10.44 A. M. 











Location of Samples 














The wind was south with a velocity of 5 miles per hour. 





Per Oxygen 





Feet Temp. _- ew See 
Sample | Hour below ponceek water pee Per 
On, 1eAY surface Deg. C. SVS C.C.| cent. 
Approximate Latitude | Longitude per | satura- 
litre | tion 
fo / uM fo} / ad 

484 9.15 |Hudson river, midstream, opposite 
Pier: LaManhattanje 6. 05 es 40 42 25 |74 01 35 1 Flood 21.5 20 | 3.58 66 

485 9.20 |Hudson river, midstream, opposite 
Pier(L Manhattan vs. 0 ae. ee 40 42 25 |74 01 35 50 Flood 20.5 20 | 3.65 66 

486 9.40 |Hudson river, 1000 feet off Pier 17, 
Manhattan... .|40 43 05 |74 01 25 1 Flood 21.5 20 | 3.26 60 

487 9.45 |Hudson river, 1000 feet off Pier es 
Manhattan: 1) <2. eee: eee 40 43 05 |74 01 25 20 Flood 21.0 28 | 3.34 61 

488 9.50 |Hudson river, 1000 feet off Pier 17, 
Manhattan. cin sats ee toe 40 43 05 |74 01 25 40 Flood 20.5 28 | 3.56 64 

489 | 11.00 |/Hudson river, midstream, opposite Pier 
32, Manhattan Paar snes Che Ue here 40 43 40 |74 01 15 1 Flood 21.0 28 | 3.20 55 

490 | 11.05 |Hudson river, midstream, opposite Pier 
32; Manhattan ia. heen 40 43 40 |74 01 15 40 Flood 21.0 28 3.34 61 

491 11.30 |Hudson river, midstream, opposite Pier 
A8o Manhattan 2 800e2 neh eee 40 44 05 |74 01 25 1 Flood 21.5 28 | 3.26 55 

492 | 11.35 |Hudson river, midstream, opposite Pier k 

48 “Manhattan. 1. sea se eee 40 44 05 |74 O01 25 20 Flood 21.0 28 | 3.34 61 

493 | 11.40 |Hudson river, midstream, opposite Pier 


48 SManhattan tte eee 40 44 


44—HUDSON RIVER COURSE FROM 42d 
High water occurred at Governor’s Island at 2.38 P. M. 














A.M. 
494 10.20 |500 feet off foot West 42d street...... 40 45 
495 10.25 |500 feet off foot West 42d street......|40 45 
496 10.55 |500 feet off foot West 72d street...... 40 46 
497 10.57 |500 feet off foot West 72d street...... 40 46 
498 11.00 |500 feet off foot West 72d street...... 40 46 
499 11.55 |500 feet off foot West 110th street... .|40 48 
500 12.00 |500 feet off foot West 110th street... .|40 48 








501 12.15 |500 feet off foot West 140th street... .|40 49 
502 12.17 |500 feet off foot West 140th street... .|40 49 
503 12.20 |500 feet off foot West 140th street... .|40 49 


504 | 12.37 |500 feet off Fort Washington Point... ./40 51 
505 12.40 |500 feet off Fort Washington Point... .|40 51 
506 1.00 |500 feet off Inwood bathing beach... ./40 52 

1.02 |500 feet off Inwood bathing beach... .|40 52 
508 1.05 |500 feet off Inwood bathing beach... .|40 52 








509 1.20 |500 feet off puyten Duyvil drawbridge|40 52 
510 1.25 |500 feet off Spuyten Duyvil gas 40 52 
511 1.45 |500 feet off Riverdale station. . . .|40 54 
512 1.48 |500 feet off Riverdale station. . .|40 54 
513 1.52 |500 feet off Riverdale station......... 40 54 
514 2.15 |500 feet off Federal refinery, Yonkers. |40 55 
515 2.18 |500 feet off Federal refinery, Yonkers. |40 55 
516 2.40 |500 feet off power plant, northern end 

of. . Yonkers... toca. -- us dae 40 57 
517 2.43 |500 feet off power plant, northern end 

of Yonkers’... cette weer ee 40 57 
518 2.45 |500 feet off Seat plant, northern end 

of. Yonkers, i. eicte | eu eee 40 57 








05 |74 01 25 40 Flood 20.5 28 | 3.58 64 


STREET TO YONKERS. SEPTEMBER 7, 1909 


The wind was southeast, with a velocity of 10 miles per hour. 




















45 |74 00 15 1 Ebb | 21.0 | 52 |.3.76| 65 
45 \74 0015 | 35 Ebb | 20.5 | 52 | 3.82] 66 
55 |73 59 25 1 Ebb |~21.0 | 52 | 4.05| 70 
55 |73 59 25 | 20 Ebb | 20.5 | 52 | 4.12| 71 
55 |73 69 25 | 35 ~| Ebb | 20.5.0) Soi iemeee 
20 |73 58 25 1 Flood | 21.0 | 52 14.12] 71 
20 |73 58 20] 40 Flood | 20.0 | 52 | 4.21] 71 
30 173 57 30 rt Flood | 21.0 | 52 | 4.33] 75 
30 |73 57 30 | 20 Flood | 20.5 | 52 | 4.41] 76 
30 |73 57 30 | 40 Flood | 20.0 | 52 |4.52| 77 
10 |73 56 50 1 Flood | 21.0 | 52 | 4.62] 80 
10 173 56 50| 40 Flood | 20.0 | 52 | 4.82] 82 
20 |73 55 55 1 Flood | 21.0 | 52 | 4.91] 85 
20 |73 55 55 | 20 Flood | 20.5 | 52 |5.00| 86 
20 173 55 55 | 40 Flood | 20.0 | 52 |5.12| 87 
50 173 55 30 1 Flood | 21.0 | 52 | 4.79] 83 
50 173 55 30| 40 Flood | 20.0 | 52 | 4.91] 83 
15 173 55 00 1 Flood | 21.0 | 52 | 5.72] 99 
15 173 55 00| 20 Flood | 20.5 | 52 | 5.29] 91 
15 173 55 00} 40 Flood | 20.0 | 52 |5.20| 88 
50 |73 54 30 1 Flood | 21.0 | 52 | 4.91 | 85 
50 173 54 30| 40 Flood | 20.0 | 52 | 5.12] 87 
00 |73 54 10 1 Flood | 21.0 | 52 | 5.20] 90 
00 173 5410] 20 Flood | 21.0 | 52 | 5.29] 91 
00.173 54 10| 365 Flood | 20.5 | 52 | 5.42! 94 
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TABLE XXI—Continued 
45—PASSAIC RIVER, NEWARK BAY AND KILL VAN KILL. SEPTEMBER 8, 1909 


High water occurred at Governor’s Island at 3.23 P.M. The wind was southeast with a velocity of 10 miles per hour. 














Location of Samples Oxygen 
Sample | Hour Feet Tidal | Temp. eet Per 
No. | P.M. ee current D. here land 5 cent. 
Approximate Latitude |Longitude &8 water litre salar 

ion 

519 1.30 |Passaic river, near foot of N. J. R.R. 
Bre OUC NOWAUK rs ss oes s -lele xe 40 44 49 |74 09 55 1 Flood 22.0 52 | 0.00 0 

520 1.32 |Passaic river, near foot of N. J. R.R. 
avenue, SPUR Sas ee 40 44 49 |74 09 55 10 Flood 21.5 52 | 0.00 0 

621 2.17 |Passaic river, 100 feet above P. R.R. 
ET ALN Ce ree oa aA 40 44 10 /|74 09 45 1 Flood 21.5 40 | 2.02 36 

522 2.20 |Passaic river, 100 ue above P. R.R. 
freight bridge. . A .[40 44 10 |74 09 45 10 Flood 21.0 40 | 2.06 36 
523 2.40 |Passaic river, near mouth............ 40 43 15 |74 07 20 1 Flood 21.0 40 | 2.89 51 
§24 2.43 |Passaic river, near mouth............ 40 43 15 |74 07 20 10 Flood 20.5 40 | 2.94 52 

525 3.00 |Newark bay, near Lehigh Valley R.R. 
DOE ee Rts Or A dt ate 40 41 56 |74 07 15 1 Flood 21.0 28 | 4.05 74 

526 3.02 |Newark bay, near Lehigh Valley R.R. 
TUTTE Ds en gigee ails laa Rte aaa en ae 40 41 56 \74 07 15 10 Flood 20.5 28 | 4.12 74 

527 3.23 |Newark bay, near bell buoy off Centre- 
Pe SONS ETS sca fe AON og 40 40 15 |74 08 10 1 Flood 21.0 28 | 3.76 68 

528 3.25 |Newark bay, near bell buoy off Centre- 
Pe Siete eee his taeee ks 40 40 15 |74 08 10 10 Flood 20.5 28 | 4.12 72 

529 3.40 |Newark bay, near C. R.R. of N. J. 
“SVG OTs OTST oir ave gn ea 40 39 17 |74 08 46 1 Flood 20.5 28 | 3.76 67 

530 3.42 |Newark bay, near C. R.R. of N. J. 
PSV DTIIOG Soon oe ka Ge Stein cb. 40 39 17 |74 08 46 15 Flood 20.5 28 | 3.82 67 

531 3.45 |Newark bay, near C. R.R. of N. J. 
ATAWOMIOS Cee tee ee ene cn sts 40 39 17 |74 08 46 30 Flood 20.0 28 | 3.91 69 
532 4.00 |Kill van Kull, west end..............|40 38 35 |74 08 45 1 Flood 20.0 20 | 3.47 63 
533 4.03 |Kill van Kull, west end.............. 40 88 35 |74 08 45 35 Flood 20.0 20 | 3.61 66 

534 4.25 |Kill van Kull, opposite Sailors’ Snug 
EREROER a ot ks sae 40 38 50 |74 06 25 1 Flood 19.5 20 | 3.76 67 

535 4.27 |Kill van Kull, opposite Sailors’ Snug 
5g Sa Oa Taegan se sa aera ener 40 38 50 |74 06 25 20 Flood 19.0 20 | 3.82 68 

536 4.30 |Kill van Kull, opposite Sailors’ Snug 
PAE DOR RC ts oot Aah shee each oe eae es 40 38 50 |74 06 25 40 Flood 19.0 20 | 4.21 75 


537 4.40 |Kill van Kull, opposite Constable Hook|40 39 05 |74 05 15 1 Flood 20.0 20 | 4.12 75 
538 4.43 |Kill van Kull, opposite Constable Hook/40 39 05 |74 05 15 40 Flood 19.0 20 | 4.52 81 

















46—EAST RIVER COURSE FROM BATTERY TO CLASON POINT. SEPTEMBER 9, 1909 


Low water occurred at Governor’s Island at 10.40 A. M. The wind was southeast with a velocity of 5 miles per hour. 











A.M. 
5389 | 11.10 |East river, midstream, off Battery...|40 41 50 |74 00 55 1 Ebb 20.0 32 | 3.18 56 
540 | 11.12 |Kast river, midstream, off Battery..../40 41 50 |74 00 55 20 Ebb 19.5 32 | 3.24 57 
541 | 11.15 |East river, midstream, off Battery....|40 41 50 |74 00 55 40 Ebb 19.0 32 | 3.91 68 
542 | 11.35 |East river, midstream, at Brooklyn 
PREM Car cee teen hula eee Eps 40 42 20 |73 59 48 1 Eb5 20.0 32 | 3.18 56 
543 | 11.38 |East river, midstream, at Brooklyn 
BAPE O Stirs hu tet) ww tte xits aie ths 40 42 50 |73 59 48 40 Ebb 19.0 32 | 3.53 61 
544 | 11.54 |East river, midstream, at Williamsburg 
EMEP athe te ica ects sbayarst + 40 42 49 |73 58 21 1 Ebb 20.0 32 | 3.47 61 
545 | 11.57 |East river, midstream, at Williamsburg 
LTO 8 Rae eo ee PaEee 40 42 49 |73 58 21 20 Ebb 19.5 32 | 3.53 62 
546 | 12.00 |East river midstream, at Williamsburg 
OUT SESS San ee ee eens y 40 42 49 |73 58 21 40 Ebb 19.0 32 | 3.61 62 
647 | 12.14 |East river, midstream, off East 23d 
POCORN MMEPE artes 0 4S ha See hs 40 44 00 |73 58 05 1 Ebb 20.0 32 | 3.24 57 
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Sample 
No. 


i | | a | | | | | | | | 








559 
560 
561 


46—EAST RIVER COURSE FROM BATTERY TO CLASON POINT. SEPTEMBER 9, 1909—Continued 


Hour 
. M. 








1.50 
1.55 
2.00 


RESULTS OF ANALYSES 


TABLE XXI—Continued 











Location of Sampl 


Approximate 


East river, midstream, off East 23d 


BUTCEbL ae ee eee 40 


East river, East channel, off East 49th 


BLTEet AN oe Oe BLO 4 


East river, East channel, off East 49th 


BLTeCUL A. fo ee eee 4 


East river, East channel, off East 70th 


BULESUY SR cies ee ae eer reas 4 


East river, East channel, off East 70th 
BULCOLS Seater eto koe eeocteever 
East river, at Hell: Gate... ase oe 


Hast. river, at HellGatetin-..: cee 
East river, at Hell Gate............. 
East river, between North and South 
Brother Islands. 4-20 sons eeu 
East river, between North and South 
Brother. Island sxcc.aeee ee sae 


East river, midstream, off Clason Point 
East river, midstream, off Clason Point 
East river, midstream, off Clason Point 





es 


Latitude 


0 45 00 
0 45 00 


0 45 00 
0 45 45 
40 45 45 
40 46 50 
40 46 50 
40 47 55 
40 47 55 


40 48 00 
40 48 00 








40 46 50 


40 48 00 


Longitude 


Feet 
below 
surface 


water litre 


. Temp. 
Deg. C. 

Ebb 19.0 
Flood 20.0 
Flood 19.0 
Flood 19.0 
Flood 20.0 
Flood 19.0 
Flood 20.0 
Flood 19.5 
Flood 19.0 
Flood 19.5 
Flood 19.0 
Flood 19.0 
Flood 19.0 
Flood 18.5 


47—LONG ISLAND SOUND. SEPTEMBER 9, 1909 


Oxygen 
Per 
C.C. cent. 
Per’ | satura- 
tion 
Ga Se ay 
3.61 63 
3.47 61 
3.82 66 
3.91 67 
3.47 61 
3.53 61 
3.61 63 
3.82 67 
3.91 67 
4.05 71 
4.52 78 
ab Ris) VE 
4.52 78 
4.41 75 


Low water occurred at Governor’s Island at 10.40 A. M. The wind was southwest with a velocity of 5 miles per hour. The 
current was flowing eastward. 


562 
563 
564 
565 
566 


P.M. 
2.30 


2.35 
2,00 
2.57 
3.00 


Long Island Sound, 500 feet east of 
Throgs Neck facet. + accsrt ct ote one 
Long Island Sound, 500 feet east of 
‘Phrogsy Neck secre tcthicoeee 
Long Island Sound, near Stepping 
Stonestight a ont nee te eee 
Long Island Sound, near Stepping 
Stoned light../. 22. be eae eee eee 
Long Island Sound, near Stepping 
Stones light Soci nace sees sete 








48—EAST RIVER COURSE FROM HELL GATE TO BATTERY. SEPTEMBER 10, 1909 


40 48 20 |73 47 20 
40 48 20 |73 47 20 
40 49 30 |73 46 30 
40 49 30 |73 46 30 
40 49 30 |73 46 30 


40 


20 
40 


Flood 
Flood 
Flood 
Flood 
Flood 


19.0 
18.5 
19.0 
18.5 
18.5 


28 
28 
28 
28 
28 


5.49 
5.72 
5.80 
5.88 
6.02 


95 
97 
100 
100 
102 


Low water occurred at Governor’s Island at 11.27 A.M. The wind was southeast with a velocity of 40 miles per hour. 


567 
568 
569 
570 
571 


572 
574 


575 
576 





A.M. 
9.55 
9.57 

10.10 

10.12 

10.15 


10.25 
10.28 
10.35 
10.37 
10.40 








Hell Gate, off East 90th street........ 
Hell Gate, off East 90th street........ 
West channel, off East 59th street... 
West channel, off East 59th street... 
West channel, off East 59th street... 


Off East 34th street, midstream....... 
Off East 34th street, midstream....... 
At Williamsburg Bridge, midstream.. . 


40 46 30 
40 46 30 


.|40 45 25 
.|40 45 25 
.|40 45 25 


40 44 25 


40 44 25 
40 42 49 





At Williamsburg Bridge, midstream.. . 
At Williamsburg Bridge, midstream.. . 





40 42 49 
40 42 49 


73 56 30 
73 56 30 
73 57 30 
73 57 30 
73 57 30 


73 58 00 


73 58 00 
73 58 21 





73 58 21 
73 58 21 


19.5 
19.0 
19.5 
19.0 
19.0 


19.5 
19.0 
19.5 
19.0 
19.0 








Sample 
No. 





577 
578 
579 
580 
581 


582 
583 
584 


585 





586 
587 
588 
589 





590 
591 


592 
593 


594 
595 
596 
597 


598 





599 





A.M. 
9.40 |Upper bay, 500 feet off St. George ferry|40 38 55 |74 04 50 1 Ebb 19.5 28 | 4.91 87 
9.43 |Upper bay, 500 feet off St. George ferry|40 38 55 |74 04 50 40 Ebb 19.0 Pasy || tay 88 
10.06 |Kill van Kull, midstream, off New 
rion Staion ©. «(kas we baalee elas 40 38 57 |74 05 25 1 Ebb 19.5 28 | 4.33 76 
10.08 |Kill van Kull, midstream, off New 
PTIPULON StAMON becw Ul les dink es. 40 38 57 |74 05 25 20 Ebb 19.0 28 | 4.41 76 
10.10 |Kill van Kull, midstream, off New 
PPIPNCON, SLALON ci. 2 Soe oe whe oh 40 38 57 |74 05 25 40 Ebb 19.0 28 | 4.52 78 
10.25 |Kill van Kull, midstream, off Sailors’ 
Peres ariOt nes Cc hs a eae od 40 38 50 |74 06 07 1 Ebb 19.5 28 | 3.76 66 
10.28 |Kill van Kull, midstream, off Sailors’ 
PURALIAXDOES ten ae Sasha ee 40 38 50 |74 06 07 40 Ebb 19.0 28 | 4.21 73 
10.45 {Kill van Kull, midstream, off Port 
CORTE TVS Ie 0 (oa oa eg a 40 38 35 |74 07 52 | Ebb 19.5 28 | 4.05 71 
10.47 |Kill van Kull, midstream, off Port 
PEIETUOUE SETLY cova sc sa gin Ass os 40 38 35 |74 07 52 20 Ebb 19.0 28 | 4.41 76 
10.50 |Kill van Kull, midstream, off Port 
MUCH SOIT Y. Svcs eke es os kd 40 38 35 |74 07 52 30 Ebb 19.0 28 | 4.52 78 
11.10 |Kill van Kull, west end.............. 40 28 35 |74 09 30 1 Ebb 19.5 28 | 4.05 71 
11512 |Kall yan Kull, west‘end.............. 40 28 35 |74 09 30 30 Ebb 19.0 28 4,21 73 
50—LOWER BAY. SEPTEMBER 13, 1909 
Low water occurred at Governor’s Island at 1.55 P.M. The wind was southeast with a velocity of 5 miles per hour. 
A.M. 
11.00 |Near Ambrose channel buoy 24....... 40 33 30 |74 01 25 i Ebb 19.5 16 | 4.34 78 
11.05 |Near Ambrose channel buoy 24....... 40 33 30 |74 01 35 20 Ebb 19.0 16 | 5.59 |} 100 
11.10 |Near Ambrose channel buoy 24....... 40 33 30 |74 O01 35 35 Ebb 18.5 TG pe ede.(2 see OZ 
11.30 |In Fourteen Foot channel, near buoy 
Se Senet: 5 SCRAP ig ane wn 40 32 25 |74 00 45 1 Ebb 19.5 16 | 4.62 83 
11.35 |In Fourteen Foot channel, near buoy 
= oh, At SS RENE Sec ga NPD age 40 32 25 |74 00 45 25 Ebb 18.5 16 | 5.72} 102 
P.M. 
12.35 |Between Ambrose and Fourteen Foot 
channels, near buoy A. C. 10.......|40 31 00 |73 58 45 1 Ebb 19.5 16 | 4.62 83 
12.40 [Between Ambrose and Fourteen Foot 
channels, near buoy A. C. 10....... 40 31 00 |73 58 45 20 Ebb 19.0 1654-5. 92 4a 1 02 
1.05 |About 1000 feet north of buoy A. C. 4/40 30 20 |73 57 00 1 Ebb 20.0 16 5.49 100 
1.10 |About 1000 feet north of buoy A. C. 4/40 30 20 |73 57 00 20 Ebb 19.5 16 6.19 110 
1.20 |Near Ambrose channel buoy 4........ 40 30 10 |73 56 55 1 Ebb 20.0: 16. | 5.79} 105 
1.25 |Near Ambrose channel buoy 4........ 40 30 10 |73 56.55 35 Ebb 19.5 16> 6.37 eee LO 
1.35 |Near Ambrose channel buoy 3........ 40 29 55 |73 57 05 1 Ebb 20.0 16 | 5.49} 100 
1.37 |Near Ambrose channel buoy 3........ 40 29 55 |73 57 05 20 Ebb 19.5 16 | 5.89 | 105 
1.47 |100 feet north of Gedney channel buoy 
40 29 30 |73 57 20 1 Flood 20.0 16 | 5.79| 105 
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TABLE XXI—Continued 
48—EAST RIVER COURSE FROM HELL GATE TO BATTERY. SEPTEMBER 10, 1909—Continued 
. . Oxygen 
Pi’ Location of Samples Fee t Tidal | Temp Per yg 
3 surface | CUTent | oe G, | land |C. C.| cont 
Approximate Latitude | Longitude wee tire Bavitae 
tion 
/ ° Mt , ° My 
10.47 |At Brooklyn Bridge, midstream....... 40 42 20 |73 59 48 1 Ebb 19.5 32 | 3.47 61 
10.50 |At Brooklyn Bridge, midstream....... 40 42 20 |73 59 48 40 Ebb 19.0 32 | 3.61 63 
10.55 |Off Battery, midstream.............. 40 41 50 |74 00 50 1 Ebb 19.5 32 | 3.47 61 
10.27 |Off Battery, midstream.............. 40 41 50 |74 00 50 20 Ebb 19.0 32 | 3.82 67 
11.00 |Off Battery, midstream.............. 40 41 50 |74 00 50 40 Ebb 19.0 32 | 3.91 69 














49—KILL VAN KULL. SEPTEMBER 11, 1909 


Low water occurred at Governor’s Island at 12.27 P.M. The wind was northwest with a velocity of 40 miles per hour. 










































































ae OSeip. ol & Sb) 6 See alle) e) 6, 6:'4 16) 0)%. ©) 6, ts ee 0 os 






























































328 RESULTS OF ANALYSES 


TABLE X<XI—Continued 
50—LOWER BAY. SEPTEMBER 13, 1909—Continued 

















Location of Samples Oxygen 
S le | H Feet Tidal Temp. pa Per 
"No. : M. ses current De oe land C.C. cent 
¥ ; suriace eg. C. er % 
Approximate Latitude |Longitude 8 water live satura- 


ees | | ES | | SS | | | |S 


608 1.50 |100 feet north of Gedney channel buoy 

Gr ae ied oh ore eee ee ae ces 40 29 30 |73 57 20 30 Flood 19.0 16 | 5.89 | 105 
609 2.10 |Between Gedney channel buoys 6 and 5/40 29 25 |73 57 20 1 Flood 19.5 16°) Su79si 10s 
610 2.15 |Between Gedney channel buoys 6 and 5/40 29 25 |73 57 20 35 Flood 18.5 16 | 6.02 | 108 
611 2.25 |200 feet south of Gedney channel 





























Duy. Buenos co terns ere Borgen sean 40 29 10 |73 57 20 1 Flood 19.5 16 | 5.79 | 103 
612 2.28 |200 feet south of Gedney channel 

budy Bustin pee eee ee 40 29 10 |73 57 20 28 Flood 19.0 16 | 5.89 | 105 
613 2.40 |100 feet south of buoy C. B. 1, off 

Sandy Hook tiitssote oe ss eters 40 29 15 |73 58 15 1 Flood 19.5 16 | 6.07 | 108 
614 2.43 |100 feet south of buoy C. B. 1, off 

Sandy Hook.. 40 29 15 |73 58 15 30 Flood 19.0 16 | 6.19 | 110 
615 2.55 |500 feet southeast of buoy C. B. 3 off 

Sandy: H ooktvse a. ene ee praeeenn 40 28 50 |73 59 10 1 Flood 19.5 16 | 6.07 | 108 
616 3.00 |500 feet southeast of buoy C. B. 3, off 

Sandy SHooken ee ora5. uch ein Santee 40 28 50 |73 59 10 35 Flood 19.0 16 | 6.19 | 110 
617 3.30 |1000 feet northeast of buoy N. 8...... 40 28 55 |74 01 20 1 Flood 19.5 16 | 5.49 98 
618 3.35 |1000 feet northeast of buoy N.8...... 40 28 55 |74 01 20 15 Flood 18.5 16 | 5.89 | 105 
619 3.55 |500 feet southwest of buoy C. 8. 1, near 

Swash channel. 0040.5 2k eee 40 29 35 |74 00 30 1 Flood 19.5 16 | 5.59] 100 
620 4.00 |500 feet southwest of buoy C.S. 1, near 

Swash;channel 522205," 9. te eee oe 40 29 35 |74 00 30 35 Flood 18.5 16 | 6.02} 108 





51—LOWER BAY. SEPTEMBER 14, 1909 


Low water occurred at Governor’s Island at 2.40 P.M. The wind was southeast with a velocity of 10 miles per hour. 











A.M. 
621 10.30 |Main Ship channel, 200 feet east of 
West Bank lightcvacsdses a cee 40 32 20 |74 02 30 1 Ebb 19.5 16 | 4.91 88 
622 | 10.35 |Main Ship channel, 200 feet east of 
Weat-Bank light 2a. aye eer e ee 40 32 20 |74 02 30 35 Ebb 18.5 16 | 5.29 94 
623 | 10.55 |Swash channel, near Main Ship channel|/40 31 25 |74 02 20 1 Ebb 19.5 16 | 4.91 88 


624 | 11.00 |Swash channel, near Main Ship channel|40 31 25 |74 02 20 30 Ebb 19.0 16 | 5.29 94 


eS | cence | | | ES | SS | | ES | SS | | Say 


625 | 11.25 |Swash channel, 300 feet northeast of 


buoy Ceiz3n2o4. eee tebe ees 40 30 50 |74 01 45 1 4. ‘Ebb 19.5 16 | 5.20 93 - 
626 | 11.30 |Swash channel, 300 feet northeast of 

buoy Oi SoSce te aoa arene eae 40 30 50 |74 01 45 20 Ebb 19.0 16 | 5.59} 100 
627 | 11.47 |Swash channel, 500 feet south of Romer 

phoals light... 02 Jet sae a eae 40 30 45 |74 00 45 1 Ebb 19.5 16 | 4.91 88 
628 | 11.50 |Swash channel, 500 feet south of Romer 

Shoals light .)2ic8.c0 ston erie 40 30 45 |74 00 45 30 Ebb 19.0 16 | 5.00 89 

Pa 

629 1.00 |Swash channel, 500 feet south of buoy 

N.S odie) Oe pe tne melee 40 30 00 |73 59 45 1 Ebb 1955 16 | 5.49 98 
630 1.05 |Swash channel, 500 feet south of buoy 

eA es co ee ee eran ee 40 30 00 |73 59 45 30 Ebb 19.0 16 | 5.59} 100 

631 1.20 |Swash channel, 500 feet north of buoy 

GC. Bel ache ae 40 29 45 |74 00 30 1 Ebb 19.5 16 | 5.20 93 
632 1.25 |Swash channel, 500 feet north of buoy 

0.5.17 5 3. CE eee 40 29 45 |74 00 30 25 Ebb 19.0 16 | 5.29 94 
633 1.45 |Romer Shoals, 500 feet northwest of 

buoy Ni Be 2 eee ae 40 29 50 |73 59 20 1 Ebb 19.5 16 | 5.29 94 
634 1.50 |Romer Shoals, 500 feet northwest of 

buoy Nb. 259. ae eee 40 29 50 |73 59 20 25 Ebb 19.0 16 | 5.42 97 
635 2.05 |500 feet sine of buoy A. C. 9, 

Ambrose channel............+20+¢ oe 30 45 |73 58 45 1 Ebb 19.5 16 | 5.20 93 
636 2.10 |500 feet southeast of buoy A. C. 

Ambrose channel. J.2 23. G. cueee iar 30 45 173 58 45 20 Ebb 19.0 16 | 5.29 94 
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TABLE XXI—Continued 
51—LOWER BAY. SEPTEMBER 14, 1909—Continued 


Location of Samples raja Oxygen 
Sample | Hour es Tidal shes cent. Per 
No. Pave current | “2 land te ecants 
: ; : surface Deg. C. r 
Approximate Latitude | Longitude water | litre iti 
ion 


——— | — |__| | 


637 2.15 |500 feet northwest of buoy A. C. 10, 








Ambrose channel, ..i... 5.2.50... 40 31 00 |73 58 55 1 Ebb 19.5 16 | 5.00 89 
638 2.20 |500 feet northwest of buoy A. C. 10, 

WMipbrore chatinel... 6... .24..5... 40 31 00 |73 58 55 25 Ebb 19.0 LG ool 2 92 
639 2.45 |14 of distance between buoy A. C. 8 

and Manhattan Beach............. 40 32 05 |73 57 40 1 Ebb 19.5 1Ganlroe le 92 
640 2.50 |14 of distance between buoy A. C. 8 

and Manhattan Beach............. 40 32 05 |73 57 40 20 Ebb 19.0 16 | 5.29 94 
641 3.10 24 of distance between buoy A. C. 8 

and Manhattan Beach. . .|40 33 05 |73 57 25 1 Ebb 19.5 16 | 4.91 88 
642 3.15 |2%4 of distance between buoy Oe Gs 

and Manhattan Beach............. 40 38 05 |73 57 25 22 Ebb 19.0 16 | 5.12 92 








52—PASSAIC RIVER, NEWARK BAY AND KILL VAN KULL. SEPTEMBER 15, 1909 


Low water occurred at Governor’s Island at 2.55 P.M. The wind was southeast, with a velocity of 20 miles per hour. 














643 | 12.40 |Passaic river, near foot of N. J. R.R. 








myenue, INGWATK. 45. ed ewd ooo os 40 44 49 |74 09 55 1 Ebb 22.0 52 | 0.00 0 
644 | 12.45 |Passaic river, near foot of N. J. R.R. 

Bimemde, INOWAIK aa cae ai. ca hohe o> 40 44 49 |74 09 55 10 Ebb 21.5 52) | 0.00 0 
645 1.05 |Passaic river, near P. R.R. freight 

bridge, below ITE WATE Ps sas ies 40 44 10 |74 09 45 Z Ebb 22.0 O20 t 1216 20 
646 1.08 |Passaic river, near P. R.R. freight 

bridge, below Newark............. 40 44 10 |74 09 45 10 Ebb 21.5 52 | 1.18 20 
647 1.25 |Passaic river, near mouth............ 40 43 15 |74 07 20 1 Ebb 21.0 52 | 2.60 45 
648 1.30 |Passaic river, near mouth............ 40 43 15 |74 07 20 10 Ebb 20.5 52 | 2.71 47 
649 1.45 |Newark bay, near Lehigh Valley R.R. 

PUIG erie Ok Ge ic oan tes. 40 41 56 |74 07 15 1 Ebb 20.0 32 3.76 66 
650 1.50 |Newark bay, near Lehigh Valley R.R. 

OTE a he a ae 40 41 56 |74 07 15 20 Ebb 19.5 32 | 3.91 69 
651 2.05 |Newark bay, near bell buoy off Centre- 

RMR Re ee tn cat oe etd 40 40 15 |74 08 10 1 Ebb 20.0 32 | 4.04 (phe 
652 2.08 |Newark bay, near bell buoy off Centre- 

UE RS ae nn Pe ar ee 40 40 15 |74 08 10 20 Ebb 20.0 32 | 4.22 74 
653 2.15 |Newark bay, near C. R.R. of N. J. 

PEM MEMIM ON shee ocd s ented bc lec 40 39 17 |74 08 46 1 Ebb 20.0 32 | 4.04 71 
654 2.18 |Newark bay, near C. R.R. of N. J. 

TON OTe Ts Foes Ain SO ened Sepa eee 40 39 17 |74 08 46 20 Ebb 19.0 32 | 4.22 73 
655 2.25 |Kill van Kull, west end.............. 40 38 35 |74 08 45 1 Ebb 20.0 28 | 4.34 76 
656 2.27 \Kill van Kull, west end.............. 40 38 35 |74 08 45 20 Ebb 19.5 28 | 4.41 78 
657 2.30 |Kill van Kull, west end............... 40 88 35 |74 08 45 35 Ebb 19.0 28 | 4.52 78 
658 2.43 |Kill van Kull, off Sailors’ Snug Harbor|40 38 50 |74 06 25 1 Ebb 20.0 28 | 4.04 71 
659 2.45 |Kill van Kull, off Sailors’ Snug Harbor/40 38 50 |74 06 25 30 Ebb 19.5 28 | 4.22 74 
660 2.55 |Kill van Kull, off Constable Hook... ./40 39 05 |74 05 15 1 Ebb 20.0 28 | 4.34 76 
661 2.57 |Kill van Kull, off Constable Hook... ./40 39 05 |74 05 15 20 Ebb 19.5 28 | 4.41 78 
662 3.00 |Kill van Kull, off Constable Hook... .|40 39 05 |74 05 15 40 Ebb 19.0 28 | 4.82 83 











53—ARTHUR KILL. SEPTEMBER 16, 1910 


Low water oceurred at Governor’s Island at 3.27 P.M. The wind was southeast with a velocity of 5 miles per hour. 














A.M. 
663 | 11.55 |Rahway river, 44 mile from mouth... ./40 35 55 |74 12 45 1 Ebb 20.0 64 | 3.47 58 
664 | 11.57 |Rahway river, 4% mile from mouth... ./40 35 55 |74 12 45 8 Ebb 19.5 64 | 3.61 60 


P.M. 
665 | 12.25 |Arthur Kills, opposite mouth of Rah- 


40 35 35 !74 12 15 1 Ebb 20.0 28 | 3.76 66 
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TABLE XXI—Continued 


53—ARTHUR KILL. SEPTEMBER 16, 1910—Continued 























| 
Location of Samples Par Oxygen 
Sample |} Hour hae . | Tidal Bure * | cent. 1 Per 
Noh oM: Saar current De ‘ C land | C.C.} cent. 
Approximate Latitude |Longitude ‘| water | per |satura- 
. | litre | tion 
666 | 12.30 |Arthur Kills, opposite mouth of Rah- 

Way Fiver? Ceci ea eee 40 35 35 |74 12 15 10 Ebb 19.5 28 | 3.92 69 
667 1.05 |Arthur Kills, off Fresh Kills.......... 40 34 45 |74 12 35 1 Ebb 20.0 28 | 4.04 71 
668 1.10 |Arthur Kills, off Fresh Kills.......... 40 34 45 |74 12 35 15 Ebb 19.5 28 | 4.34 76 
669 1.20 |Arthur Kills, near buoy 8S. A., off 

Smoking Pointioe. .s...cass. Hae 40 33 30 |74 18 40 1 Ebb 19.0 28 | 4.04 70 
670 1.25 |Arthur Kills, near buoy S. A., off 

Smoking. Pointy. nce oe nee 40 33 30 |74 13 40 25 Ebb 18.5 28 | 4.52 77 
671 2.00 |Arthur Kills, near buoy S. 6, north of 

Rahway siver caesar 40 35 45 |74 12 05 1 Ebb 19.5 28 | 4.41 78 
672 2.05 |Arthur Kills, near buoy S. 6, north of 

Rahway river see se See 40 85 45 |74 12 05 12 Ebb 19.5 28 | 4.52 79 
673 2.35 |Arthur Kills, 1000 feet west of Eliza- 

bethport drawbridge.............. 40 38 10 |74 11 55 1 Ebb 19.5 28 | 3.47 60 
674 2.38 |Arthur Kills, 1000 feet west of Eliza- 

bethport drawbridge.............. 40 38 10 |74 11 55 12 Ebb 19.0 28 | 4.22 73 
675 2.50 |Arthur Kills, 1000 feet east of Eliza- 

bethport drawbridge.............. 40 38 20 |74 11 45 1 Ebb 19.5 28 | 3.76 66 
676 2.55 |Arthur Kills, 1000 feet east of Eliza- 

bethport drawbridge.............. 40 38 20 |74 11 45 15 Ebb 19.0 28 | 4.34 75 
677 3.05 |Arthur Kills, near buoy S. 4, at east 

CU tan hack ee ete ne eee 40 38 45 |74 10 45 1 Ebb 19.5 28 | 4.41 78 
678 3.07 |Arthur Kills, near buoy S. 4, at east 

ST Sy a en Sota eee 40 38 45 |74 10 45 15 Ebb 19.0 28 | 4.52 78 
679 3.17 |Midway between Shooters’ Island and 

Mariners’ Harbor: sisesG0 on eee 40 28 35 |74 09 30 1 Ebb 19.5 28 | 4.41 78 
680 3.20 |Midway between Shooters’ Island and 

Mariners’ Harbor, Jo. 00s eee 40 28 35 |74 09 30 30 Ebb 19.0 28 | 4.52 78 
681 3.35 |Kill van Kull, west end.............. 40 38 35 |74 08 45 1 Ebb 19.5 28 | 4.34 76 
682 3.40 |Kill van Kull, west end............../40 38 35 |74 08 45 35 Ebb 19.0 28 | 4.52 73 











54— JAMAICA BAY. SEPTEMBER 17, 1909 


Low water occurred at Governors Island at 4.27 P. M. The wind was northwest with a velocity of 5 miles per hour. 

















A.M. 
683 | 10.40 |Jamaica bay, near Dead Horse creek..|/40 34 35 |73 54 25 1 Ebb 19.5 20 | 4.34 78 
684 | 10.45 |Jamaica Bay, near Dead Horse Creek.|40 34 35 |73 54 25 15 Ebb 19.0 20 | 4.82 86 
685 | 11.00 |Jamaica bay, 200 feet off Barren Island|40 34 40 |73 53 00 1 Ebb 19.5 20 | 4.34 78 
686 | 11.05 |Jamaica bay, 200 feet off Barren Island|40 34 40 |73 53 00 20 Ebb 19.0 20 | 4.52 81 
687 | 11.25 |Just south of Ruffle Bar............. 40 35 40 |73 51 35 1 Ebb 19.5 20 | 4.62 83 
688 | 11.30 |Just south of Ruffle Bar............. 40 35 40 |73 51 35 15 Ebb 19.0 20 | 5.12 92 
689 | 11.50 |About 1 mile off Canarsie breakwater.|40 36 45 |73 52 35 1 Ebb 19.5 20 | 4.04 72 
690 | 11.55 |About 1 mile off Canarsie breakwater.|40 36 45 |73 52 35 9 Ebb 19.0 20 | 4.52 81 

P.M. 
691 | 12.10 |200 feet off Canarsie light............ 40 37 20 |73 52 45 1 Ebb 19.5 20 | 3.76 67 
692 | 12.12 |200 feet off Canarsie light............ 40 37 20 |73 52 45 10 Ebb 19.5 20 | 3.91 70 
693 1.05 |200 feet off Canarsie landing......... 40 37 40 |73 53 10 1 Ebb 19.5 20 | 3.47 62 
694 1.08 |200 feet off Canarsie landing......... 40 37 40 |73 53 10 8 Ebb 19.5 20 | 3.61 65 
695 2.00 |1000 feet off mouth of Fresh creek... .|40 38 20 |73 52 15 1 Ebb 19.5 20 | 1.44 26 
696 2.15 |1000 feet off mouth of Second creek.. .|40 38 30 |73 52 15 1 Ebb 19.5 20 | 0.59 11 
697 2.30 |4 mile north of mouth of Second creek|40 38 45 |73 51 35 1 Ebb 19.5 20 | 4.91 88 
698 3.00 |1000 feet off shore of Sand bay .......|40 38 05 |73 52 40 - Ebb 19.5 20 | 3.18 57 
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TABLE XXI—Continued 
55—HUDSON RIVER. SEPTEMBER 18, 1909 


High water occurred at Governor’s Island at 10.36 A.M. The wind was southwest with a velocity of 10 miles per hour. 




























































































Location of Samples Feat reel Temp. Het Geeckcpag os 
Sample | Hour below a , | Water tse dige Per 
o. | A.M. giacet | Deg. Cp eos || cent. 
: é : water | per 
Approximate Latitude | Longitude litre ee 
ion 
° / 4} ° , iad 
699 | 10.05 |500 feet off C. R.R. of N. J. ferry, 
SOMALI DA Wererdia a cicis tes Gals oo atthe 40 42 25 |74 02 00 1 Flood 19.5 28 | 4.34 76 
700 | 10.08 |500 feet off C. R.R. of N. J. ferry, 
RRR PPALENT IGT ea oe casa aie 6 a w alcne 40 42 25 |74 02 00 40 Flood 18.5 28 | 4.52 a 
701 10.15 |500 feet off P. R.R. ferry, Jersey City./40 48 00 |74 01 55 1 Flood 19.5 28 | 4.04 71 
702 | 10.17 |500 feet off P. R.R. ferry, Jersey City./40 43 00 |74 01 55 20 Flood 19.0 28 | 4.12 71 
703 | 10.19 |500 feet off P. R.R. ferry, Jersey City|40 48 00 |74 01 55 40 Flood 18.5 28 | 4.22 72 
704 | 10.85 |500 feet off Lackawanna ferry, Hobo- 
Beye EE AT AOR od Ik a 40 43 40 |74 01 50 1 Flood 19.5 28 | 3.76 66 
705 | 10.38 |500 feet off Lackawanna ferry, Hobo- 
HET ene te Sasa hes eave es 40 48 40 |74 01 50 40 Flood 18.5 28 3.91 66 
706 10.50 |500 feet off Stevens’ Point, Hoboken. .|40 44 40 |74 01 20 1 Flood 19.5 28 | 4.04 71 
707 | 10.52 |500 feet off Stevens’ Point, Hoboken. .|40 44 40 |74 01 20 20 Flood 19.0 28 | 4.22 73 
708 | 10.55 |500 feet off Stevens’ Point, Hoboken. .|40 44 40 |74 01 20 40 Flood 18.5 28 | 4.41 75 
709 | 11.25 |500 feet off West Shore ferry, Wee- 
EW KC OMS ont kaha ccc hina s Melek 40 46 45 |74 00 20 1 Flood 19.5 28 4.12 72 
710 | 11.28 |500 feet off West Shore ferry, Wee- 
OSU So RS ch oe Sa a 40 46 45 |74 00 20 40 Flood 18.5 28 | 4.34 74 
56—LOWER BAY. SEPTEMBER 20, 1909 
Low water occurred at Governor’s Island at 5.27 P. M. The wind was southeast with a velocity of 40 miles per hour. 
A.M. 
711 | 11.55 |500 feet southwest of West Bank light/40 32 10 |74 02 40 1 Flood 19.0 8 | 5.20 95 
712 ig we 500 feet southwest of West Bank light|40 32 10 |74 02 40 20 Flood 18.5 Sroes2 102 
P.M. 
713 | 12.20 |About 1 mile from West Bank light, on 
line with Port Monmouth. . .|40 31 25 |74 03 00 1 Flood 19.0 8 | 5.20 95 
714 | 12.22 |About 1 mile from West Bank light, c on 
line with Port Monmouth.. .{40 31 25 |74 03 00 20 Flood 18.5 8 | 5.72 102 
715 1.00 |Near white buoy S. on same line...... 40 30 20 |74 03 15 1 Flood 19.0 8 | 5.20 95 
716 1.05 |Near white buoy S. on same line...... 40 30 20 |73 03 15 20 Flood 18.5 8 | 5.42 97 
717 1.20 |Farther south on same line........... 40 29 35 |74 03 25 1 Flood 19.0 8 | 5.00 91 
718 1.25 |Farther south on same line.. ..../40 29 35 |74 038 25 25 Flood 18.5 8 | 5,42 97 
719 1.40 {Farther south on same line near buoy 
oh 20 Ae ei i enn he wa a 40 28 35 |74 03 15 1 Flood 19.0 8 | 5.20 95 
720 1.43 |Farther south on same line near buoy 
Supe Gog RE CEL RAR A TER 0 28 35 |74 03 15 25 Flood 18.5 8 | 5.42 97 
721 2.00 |Farther south on same line...........|/40 27 40 |74 02 40 1 Flood 19.0 8 | 4.91 90 
722 2.03 |Farther south on same line........... 40 27 40 |74 02 40 20 Flood 18.5 8. {5.12 92 
723 2.20 |About 1 mile off Atlantic Highlands... ./40 26 25 |74 03 15 1 Flood 18.5 8 | 4.91 88 
724 2.23 |About 1 mile off Atlantic Highlands.. ./40 26 25 |74 03 15 20 Flood 18.5 Sar ep ee 92 
725 2.40 |About 14 mile off Atlantic Highlands. |40 25 50 |74 03 25 1 Ebb 19..1 8 | 4.91 90 
726 2.43 |About 1% mile off Atlantic Highlands.|40 25 50 |74 03 25 18 Ebb 18.5 8 | 5.00 89 
727 3.40 |2000 feet west of buoy 8. 1 W. off Point 
VESTS ANT) gins Bc Ss ae a SPP a 40 29 00 |74 07 50 1 Ebb 19.0 8 | 5.79 | 104 
728 3.42 |2000 feet west of buoy S. 1 W. off Point 
Com Oris pete. \ siectre Mee oes 40 29 00 |74 07 50 12 Ebb 18.5 8 6.20 110 
729 Ante Nearer Great Kills) ccis ¢aiea sie 2 40 29 50 |74 07 40 1 Ebb 19.0 8 6.07 109 
730 Brum iNearcr Great Kills. ..050%..0a%060 +050 40 29 50 |74 07 40 25 Ebb 18.5 8 6.02 108 
731 4.20 |114 miles south of Great Kills........ 40 30 35 |74 07 40 1 Ebb 19.0 8 5.79 104 
732 4.23 |14% miles south of Great Kills........ 40 30 35 |74 07 40 15 Ebb 18.5 8 | 6.02 108 
733 4.32 |1 mile south of Great Kills........... 40 31 10 |74 07 45 1 Ebb 19.0 8 | 5.79 | 104 
734 | 4.35 |1 mile south of Great Kills........... 40 31 10 |74 07 45 10 Ebb 18.5 8 | 6.02 | 108 
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TABLE XXI—Continued 
57—RARITAN BAY. SEPTEMBER 21, 1909 


Low water occurred at Governor’s Island at 6.52 P. M. The wind was southwest with a velocity of 5 miles per hour. 



























































Location of Samples pe Oxygen 
Sample | Hour ce Tidal ent cent. | a ¢ | Per 
No. | A.M. surface | Current Dec land pe ‘| cent. 
Approximate Latitude | Longitude water | Jitre oa 
i 
° / wt ° / Th at 

735 11.45 a bay, 1000 feet east of buoy 
MOLMeruine LOMNbeassemee ee 40 30 30 |74 01 05 1 Flood 19.0 8 | 6.07; 110 

736 11.47 been bay, 1000 feet east of pug 
P.M. |_S.E., off Seguine Point.. .|40 30 30 |74 O01 05 20 Flood 18.5 8 | 6.20; 110 
tot 12.05 |Near buoy 8. 3 in Seguine channel... .|40 30 30 |74 11 25 1 Flood 19.0 SOO 7 110 
738 12.07 |Near buoy S. 3 in Seguine channel... ./40 30 30 |74 11 25 25 Flood 18.5 8 | 6.20 110 

739 | 12.20 |1000 feet southeast of Princess bay 
Lio liS ora Lo Siem Ean oy cy Sree eae Sart 40 30 20 (74 12 385 1 Flood 19.0 8 | 6.07 | 110 

740 | 12.22 |1000 feet southeast of Princess bay 
Hight :Ruswa enn cerca © aud a tere 40 30 20 |74 12 35 20 Flood 18.5 8 SETAE AAD 
741 12.30 |Near red DuGyuOs Ors seca oe a eee 40 29 45 |74 13 35 1 Flood 19.0 8 | 6.00 | 109 
142, 12-32: (Near red budy enor scl. cittccem ee 40 29 45 |74 13 35 25 Flood 18:5 ra OS AS AO) 
743 | 12.45 |Near red buoy S. 8..................|40 29 05 |74 14 20 1 Flood 19.0 8 | 6.00; 109 
444) 12.47" Near red buoy.o0 S20. eos eee 40 29 05 |74 14 20 25 Flood 18.5 6.19 | 110 
745 1.00 |500 feet north of Great Beds light... ..)40 29 15 |74 15 15 1 Flood 19.0 8 | 5.79 | 105 
746 1.05 |500 feet north of Great Beds light.....|40 29 15 |74 15 15 16 Flood 18.5 8 | 6.03 | 108 


























58—ARTHUR KILL. SEPTEMBER 21, 1909 


Low water occurred at Governor’s Island at 6.52 P. M. The wind was southeast with a velocity of 5 miles per hour. 






































P. M. 

747 1.20 |Lower end of Kills, 200 feet west of 
LOY sie 04 5 ne eer 40 30 10 |74 15 40 1 Flood 19.0 8 | 5.79 | 105 

748 1.25 |Lower end of Kills, 200 feet west of 
Duy SG ee ea 40 30 10 |74 15 40 30 Flood 18.5 8 | 6.02 | 108 

749 1.40 |Off Tottenviil 200 feet west cf buoy 
eee Sir PM RAE OEE YS ch dal a Nea 40 30 55 |74 15 15 1 Flood 19.0 8 | 5.49 | 100 

750 1.45 |Off Tottenville, 200 feet west of buoy 

hs ny Serr Ate wea Py lee 40 30 55 |74 15 15 45 Flood 18.0 8 | 5.72 | 102 

751 2.15 |Off Smoking Point, 200 feet east of 
budyes. Auk se een iene semen: 40 33 30 |74 13 50 1 Flood 19.0 8 | 5.49 | 100 

752 2.17 |Off Smoking Point, 200 feet east of 
buOy/S3A eer eae one eee 40 33 30 |74 13 50 30 Flood 18.5 8 18.72 oe 
753 2/30 Oi Breph K ile, £2 204 ave cede, ee ‘40 34 20 |74 12 40 1 “| Flood 19.0 8 | 5.20 95 
754 2.40 08 Bresh’ Kills? 2507 esc 228 Ga cee eg a0. O4L20 47421240 28 Flood 18.5 8 | 5.42 97 

| 

















59—KILL VAN KULL, UPPER BAY AND EAST RIVER. SEPTEMBER 23, 1909 


High water occurred at Governor’s Island at 2.20 P.M. The wind was southwest with a velocity of 10 miles per hour. 

















A.M. 
‘55 | 11.10 |West end of Kill van Kull, near buoy 
SB: Qin too ee ee 40 38 30 |74 08 30 1 Flood 18.5 20 3.76 66 
756 | 11.12 |West end of Kill van Kull, near buoy 
ScDick ic 1A eet ae oe eee 40 38 30 |74 08 30 40 Flood 18.0 20 | 4.52 78 


757 | 11.30 |Kill van Kull off Livingston station. ../40 38 45 |74 06 50 1 Flood 18.5 20 | 4.34 76 
758 =| 11.32 |Kill van Kull, off Livingston station. .|40 38 45 |74 06 50 20 Flood 18.0 20 | 4.41 76 








| - | |, | | 


759 =| 11.35 |Kill van Kull, off Livingston station. ./40 38 45 |74 06 50 40 Flood 18.0 20 | 4.82 83 











P.M. 

760 | 12.20 |East end of Kill van Kull, off Constable 

Hook wiv s0.ced ein co ean ee 40 39 05 |74 05 15 1 Flood 18.5 20 | 4.62 81 
761 12.25 |East ae of Kill van Kull, off Constable 

Hook. 2 2855) cee eee Ten 40 39 05 |74 05 15 40 Flood 18.0 20 | 4.82 83 
762 | 12.50 Wocer ie near Robbin’s Reef bell 

buoys... 5 eG ae 40 39 15 |74 03 50 1 Flood 18.5 20 | 4.91 86 

| 
f 
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TABLE XXI—Continued 
59—KILL VAN KULL, UPPER BAY AND EAST RIVER. SEPTEMBER 23, 1909—Continued 
: Ox 
Location of Samples Feet | aaa | Temp. Per JERE 
Sample | Hour below at | water | cet Per 
No. .M. surface | CUrrent Deg. C. eh C.C. cent. 
Approximate Latitude !Longitude seis 3 hte satura- 
tion 
° / a ° / au ai aode 
763 | 12.52 |Upper bay, near Robbin’s Reef bell 
CASE ote ns RTE Si a 15 |74 03 50 20 Flood 18.0 20 | 5.00 86 
764 | 12.55 |Upper bay, near Robbin’s Reef bell 
Te is ek a ee 40 39 15 |74 03 50 40 Flood 18.0 20 | 5.12 88 
765 1.05 |Upper hey, MEAT DUOY Ci 2 se ish oe ss 40 40 10 |74 03 12 1 Flood 18.5 20 | 4.77 84 
766 1.07 |Upper bay, near buoy G. 2........... 40 40 10 !74 03 12 40 Flood 18.0 20 | 5.00 86 
767 1.15 |Upper bay, near buoy S. 2, off Liberty 
ELC  SIO Ae a eee ara 40 41 05 |74 02 40 - Flood 18.5 20 | 4.34 76 
768 1.17 |Upper bay, near buoy 8. 2, off Liberty ire 
Bea ee ass oe Belgie yale WB's 40 41 05 |74 02 40 20 Flood 18.0 20 | 4.41 76 
769 1.18 |Upper bay, near buoy S. 2, off Liberty 
ULI) Sto) Ae ele ae apne ae 40 41 05 |74 02 40 40 Flood 18.0 20 | 4.52 78 
770 1.25 |East river, between Governor’s Island 
MERIAATECTY 6... c ttre. vee bo tis.wrod ees 40 41 50 |74 01 00 1 Flood 18.5 20 | 4.19 74 
771 1.27 |East river, between Governor’s Island 
SMG ALLEL Als Manin ie ice 40 41 50 |74 01 00 40 Flood 18.0 20 | 4.27 74 
772 1.35 |East river, midstream, at Brooklyn 
EreeeR ere treme at Cees aie Soe a ie ioe 40 42 20 |73 59 48 1 Flood 18.5 20 | 4.04 71 
773 1.37 |East river, midstream, at Brooklyn 
Bee Ce ee ce he oa es 0 42 20 /73 59 48 20 Flood 18.0 20 | 4.12 71 
774 1.40 |East river, midstream, at Brooklyn 
SURES St oy a 40 42 20 |73 59 48 40 Flood 18.0 20 | 4.22 73 
775 1.52 |East river, midstream, at Manhattan 
COLETTE seohel bth tcp i Rn 2 a goa 40 42 25 |73 59 25 1 Flood 18.5 20 | 3.76 66 
776 1.54 |East river, midstream, at Manhattan 
Cee Pee ite eo e!s the aes 40 42 25 |73 59 25 40 Flood 18.0 20 | 3.92 68 
60—UPPER BAY. SEPTEMBER 30, 1909. 
Low water occurred at Governor’s Island at 3.19 P. M. The wind was northwest with a velocity of 30 miles per hour. 
A.M. [ > a ea eee ee 3 
777 _+| 10.37 |Upper bay, 200 feet off Battery...... 40 42 10 |74 01 10 1 Ebb 18.5 28 | 4.62 78 
778 | 10.38 |Upper bay, 200 feet off Battery....... 40 42 10 |74 01 10 40 Ebb 18.0 28 | 4.82 82 
779 | 10.53 |Upper bay, 200 feet west of Governor’s 
ree rte ie uh ce aie, 208 aT 40 41 35 |74 01 15 1 Ebb 18.5 28 | 4.62 78 
780 | 10.54 |Upper bay, 200 feet west of Governor’s 
ERT te ee eT he Sake He or ees 40 41 35 |74 01 15 20 Ebb 18.0 28 | 4.71 80 
781 | 10.56 |Upper bay, 200 feet west of Governor’s 
RUNDE Re Meare ghd vibe toes Bini = 40 41 35 |74 01 15 40 Ebb 18.0 28 | 5.12 87 
782 | 11.55 |Upper bay, near buoy G. 2.......... 40 40 10 |74 08 12 1 Ebb 18.5 28 | 4.91 84 
783 | 11.57 |Upper bay, near buoy G. 2.......... 40 40 10 |74 03 12 40 Ebb 18.0 28 >| 5.12 87 
P. M. 
784 | 12.07 |Upper bay, 1000 feet west of Robbins 
UNC EOLATCST py sgplly as Soe mae ear 40 39 25 |74 03 45 1 Ebb 18.5 28 | 4.91 84 
785 | 12.10 |/Upper bay, 1000 feet west of Robbins 
icetglic ahi caha tac. cwsere ne ered cess 40 39 25 |74 03 45 20 Ebb | 18.0 28 6.12 87 
61—KILL VAN KULL. SEPTEMBER 30, 1909 
Low water occurred at Governor’s Island at 3.19 P. M. The wind was northwest with a velocity of 30 miles per hour. 
P.M. Sal eee Peas ee 
7eo, | 12,20 jKill van Kull, east end.............. 40 39 05 4 05 15 1 Ebb 18.5 28 | 4.62 78 
787 =| 12.22 |Kill van Kull, Gast-enti: ods cokes as 40 39 05 '74 05 15 20 Ebb 18.0 28 | 4.71 80 
| 788 | 12.25 |Kill van Kull, GOBV.ONG cs oes eee 40 39 05 |74 05 15 40 Ebb 18.0 28 | 5.12 87 
, 789 | 12.35 |Kill van Kull, off Sailor’s Snug Harbor/40 38 50 \74 06 07 1 Ebb 18.5 28 | 4.34 74 
790 | 12.38 |Kill van Kull, off Sailor’s Snug Harbor/40 38 50 "4 06 07 40 Ebb 18.0 28 | 4.52 77 
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TABLE XXI—Continued 
61—KILL VAN KULL. SEPTEMBER 30, 1909—Continued 





























Location of Samples Fock a 
t. 
Sample | Hour below nse water | [CD Per 
Nowini obs: surface | Current Deg. C. land | C. C. cent. 
: ; : water} per t 
Approximate Latitude | Longitude | litre en he 
° , ad ° Uf Lhe 
791 1.05 |Kill van Kull, off Port Richmond..... 40 38 35 |74 07 52 1 Ebb 18.5 28 | 4.04 69 
792 1.07 |Kill van Kull, off Port Richmond...../40 38 35 |74 07 52 20 Ebb 18.0 28 | 4.12 70 
793 1.09 |Kill van Kull, off Port Richmond.....|/40 38 35 |74 07 52 40 Ebb 18.0 28 | 4.22 72 
794 2.40 |Kill van Kull, west end.............. 40 38 30 74 08 30 1 Ebb 18.5 28 | 4.04 69 
795 2.43 |Kill van Kull, west end.............. 40 38 30 i 08 30 40 Ebb 18.0 28 | 4.22 72 


62—EAST RIVER. OCTOBER 1, 1919 


High water occurred at Governor’s Island at 9.23 A. M. The wind was northwest with a velocity of 40 miles per hour. 
































A.M. | 

796 9.50 |500 feet off Pier 32, Brooklyn......... 40 41 10 |74 00 30 1 Flood 18.0 28 | 4.62 78 
797 9.52 |500 feet off Pier 32, Brooklyn........ 40 41 10 /|74 00 30 40 Flood 18.0 28 | 4.82 82 
798 | 10.00 |At Brooklyn Bridge, 500 feet off Brook- 

lyn shoreSise courte eee 40 42 15 |73 59 45 1 Flood 18.0 28 | 4.48 76 
799 | 10.02 |At Brooklyn Bridge, 500 feet off Brook- 

Iyn-ghOreat.a citeoaken wee oe ce eee 40 42 15 |73 59 45 20 Flood 18.0 28 | 4.57 te 
800 | 10.04 |At Brooklyn Bridge, 500 feet off Brook- 

lyn. BOP. sas pce eh ot one ogee 40 42 15 |73 59 45 40 Flood 18.0 28 | 4.82. 82 
801 | 10.16 |At Williamsburg Bridge, 500 feet off 

Brooklynishore-naace: oe ses cea 40 42 45 |73 59 10 1 Flood 18.0 28 | 4.34 74 
802 | 10.18 |At Williamsburg Bridge, 500 feet off 


2 

Brooklyn shoredscae oc eke 40 42 45 |73 58 10 40 Flood 18.0 28 | 4.52 ad 
803 | 10.30 |Opposite East 34th street, 500 feet off 

Brook lyr shore. At os 40 44 20 |73 57 45 1 Flood 18.0 | 28 | 3.76 64 
804 | 10.31 |Opposite East 34th street, 500 feet off 

Brooklyn shore.s.mtc ae se ee: 40 44 20 |73 57 45 20 Flood 18.0 28 | 4.13 70 
805 | 10.33 |Opposite East 34th street, 500 feet off 

Brooklyn shores? c..eh see ee 40 44 20 |73 57 45 40 Flood 18.0 28 | 4.22 72 
806 | 10.50 |At Queensboro Bridge, East channel. ./40 45 20 |73 57 10 1 Flood 18.0 |. 28 | 4.34 74 
807 | 10.52 |At Queensboro Bridge, East channel. ./40 45 20 |73 57 10 40 Flood 18.0 28 | 4.52 oT 











808 3) 10.06 4AG Hell Gateg aren aes cc amarante 40 46 50 |73 56 00 1 Flood 18.0 28 | 4.34 74 
809°" | 15-06 JAG Hell Gates mca wciyy toe 40 46 50 |73 56 00 20 Flood 18.0 28 | 4.41 75 
810" [11.08 i AtsHell Gates eee. cn Midian 40 46 50 |73 56 00 40 Flood 18.0 28 | 4.82 82 





683—LONG ISLAND SOUND. OCTOBER L 1909 


Low water occurred at Governor’s Island at 4.07 P. M. The wind was northwest with a velocity of 40 miles per hour. 
The current was flowing westward. 


P.M. 
811 1.20 |Long Island Sound, near Throg’s Neck/40 48 20 |73 47 20 1 Ebb 18.0 28 | 5.79 98 
812 1.22 |Long Island Sound, near Throg’s Neck'40 48 20 |73 47 20 25 Ebb 18.0 28 | 5.89] 100 
813 1.24 |Long Island Sound, near Throg’s Bete 48 20 |73 47 20 50 Ebb 18.0 28 | 6.02} 102 




















64—EAST RIVER AND HARLEM RIVER. OCTOBER 1, 1909 


Low water occurred at Governor’s Island at 4.07 P. M. The wind was northwest with a velocity of 40 miles per hour. 






















P.M. 

814 1.55 |East river, between North and South 

Brothers sland. sna see ee eee 40 47 55 |73 53 55 
815 1.57 |East river, between North and South 

Brothers Jaland, 4". oe paren cece 40 47 55 |73 53 55 
816 2.13 |Midstream, off East 116th street, Har- 

lem Yiverd is 2 «sso san ee eee ee 40 47 35 |73 55 50 
817 2.15 |Midstream, off East 116th street, Har- 

lem FIVeR Us... dee te ee ee 40 47 35 |73 55 50 
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TABLE XXI—Continued 
64—EAST RIVER AND HARLEM RIVER. OCTOBER 1, 1909—Continued 








Location of Samples Tent Temp. Per Oxygen 
Sample | Hour below Badal water eee c.a,| Per 
P. M. surface Deg. C. water | per cent. 
Approximate Latitude | Longitude litre igs! or 
ion 


i a | | | | Se | tegen | Snes | tenet | = 


° tf hd ° ’ au 


818 2.25 |Midstream, off East 110th street, Har- 

Ree ts te I ola bale 3/04 bar's 40 47 20 |73 56 05 1 Ebb 18.5 28 | 3.76 64 
819 2.27 |Midstream, off East 110th street, Har- 

OUNCE sey REE 5 a re 40 47 20 |73 56 05 20 Ebb 18.5 28 | 3.92 66 
820 2.35 |Hell Gate, off East 90th street, East 

ee slag en ae wees 40 46 40 |73 56 20 1 Ebb 18.0 28 | 4.62 78 
821 2.36 |Hell Gate, off East 90th street, East 

SARL ORS ee es en abla 4 40 46 40 |73 56 20 20 Ebb 18.0 28 | 4.71 80 
822 2.38 |Hell ge off East 90th street, East 

PE et Pees aes oes oe tae 40 46 40 |73 56 20 40 Ebb 18.0 28 | 4.82 82 
823 2.47 |At pica. Bridge, West channel, 

ROREMINCE CE ane Sito se 8 ek oe 40 45 25 |73 57 30 1 Ebb 18.0 28 | 4.34 74 
824 2.50 |At Queensboro Bridge, West channel, 

UN EIU OPE ators ey Sy sss Seis oe ies 40 45 25 |73 57 30 40 Ebb 18.0 28 | 4.82 82 
825 3.08 |1000 feet off mouth of Newtown creek, 

ATES ee tein fe) Shv on « ale 40 44 10 |73 57 55 1 Ebb 18.5 28 | 3.18 54 

East river. .|40 44 10 |73 57 55 30 Ebb 18.0 28 61 


827 3.28 |1000 feet off Wallabout bay, East river 40 42 25 |73 58 30 1 
828 3.30 |1000 feet off Wallabout bay, East river|40 42 25 |73 58 30 20 
829 3.32 |1000 feet off Wallabout bay, East river|40 42 25 |73 58 30 40 


Ebb 18.5 28 59 


3.61 

3.47 
Ebb 18.0 28 | 3.82 65 
Ebb 18.0 | 28 | 4.22 


| 
826 3.10 |1000 feet off mouth of Newtown creek, 
72 








65—EAST RIVER. OCTOBER 2, 1909 


High water occurred at Governor’s Island at 10.19 A.M. The wind was west, with a velocity of 20 miles per hour. 








A.M. 

830 9.20 |500 feet off Pier 4, Manhattan........|40 42 00 |74 00 40 1 Flood 17.0 28 | 4.62 78 
831 9.21 |500 feet off Pier 4, Manhattan........ 40 42 00 |74 00 40 20 Flood 17.0 28 4.71 79 
832 9.23 |500 feet off Pier 4, Manhattan.. .|40 42 00 |74 00 40 40 F"ood 17.0 28 | 4.82 81 
833 9.35 |At Brooklyn Bridge, 500 feet off Man- 

NPAGEADER ROTC) Asie teat) eeleiers seatotte 40 42°25 173 59. 55 1 Flood 17.0 28 4.34 73 
834 9.37 |At Brooklyn Bridge, 500 feet off Man- 

FYAUEATESUOLE nek hele ot Bae oie se eer 40 42 25 |738 59 55 40 Flood 17.0 28 4.52 76 
835 9.50 |At Williamsburg Bridge, 500 feet off 

Mam atican SHOE... oo science os 40 42 50 173 58 30 1 Flood 17.0 28 4.04 68 
836 9.52 |At Williamsburg Bridge, 500 feet off 

MEaHb AGH SHOLGss ores... sap cca 40 42 50 |73 58 30 20 Flood 17.0 28 4.12 69 
837 9.55 |At Williamsburg Bridge, 500 feet off 

IManhattam shore: i.6..6.2. Gas ce as 40 42 50 173 58 30 40 Flood 17.0 DAN 1 || eke val 


840 | 10.30 |At Queensboro Bridge, West channel.|40 45 25 |73 57 30 if Flood 17.0 28 | 4.04 68 
841 | 10.31 |At Queensboro Bridge, West channel.|40 45 25 |73 57 30 20 Flood 17.0 28 | 4.12 69 


842 | 10.33 |At Queensboro Bridge, West channel. |40 45 25 |73 57 30 40 Flood 17.0 28 | 4.22 71 
843 | 10.40 |Hell Gate, off East 90th street.. .|40 46 30 |73 56 20 1 Flood 17.0 28 | 4.04 68 
844 10.41 |Hell Gate, off East 90th street........ 40 46 30 |73 56 20 20 Flood 17.0 28 4.12 69 
845 | 10.43 |Hell Gate, off East 90th street........ 40 46 30 |73 56 20 40 Flood WAY 28 | 4.52 76 
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TABLE XXI—Continued 
66—HUDSON RIVER CROSS-SECTIONS. OCTOBER 5, 1909 


High water occurred at Governor’s Island at 12.41 P.M. The wind was northwest with a velocity of 10 miles per hour. 





















































Location of Samples Feat : Temp Per Oxygen 
Sample | Hour below oe water oe C.c | Per 
No. | A.M. surface : Deg. C. ee pr | per. [cen 
Approximate Latitude |Longitude hive eee 
ion 
re ° , wt ° / wu 
846 | 10.55 | way across from foot of West 42d 
pircets. 5 Mae et aoate tie ote eee 40 45 50 |74 00 20 1 Flood 17.0 52 | 4.91 78 
847 | 10.56 |4 way across from foot of West 42d 
SPEC ra aS oe ecto ee een eee 40 45 50 |74 00 20 20 Flood 17.0 52 | 5.00 79 
848 10.57 | way across from foot of West 42d 
atreeti amuse eee eee ae 40 45 50 |74 00 20 40 Flood 17.0 52 | 5.12 81 
849 | 11.05 | way across from foot of West 42d 
street: cosacs eee eee ne ene 40 45 55 |74 00 30 1 Flood 17.0 52 | 5.20 83 
850 | 11.07 | way across from foot of West 42d 
street. Jomcat se bee eae on ene ee 40 45 55 |74 00 30 20 Flood 17.0 52 | 5.29 84 
851 | 11.09 |2 way across from foot of West 42d 
streets tase ee ee 40 45 55 |74 00 30 40 Flood 17.0 52 | 5.42 86 
852 11.15 |34 way across from foot of West 42d 
stréeto cinerea ke ea ne em 40 46 00 |74 00 50 1 Flood 17.0 52 | 5.49 87 
853 | 11.17 |34 way across from foot of West 42d 
streebiadas scl cn Peace ee eee ee 40 46 00 |74 00 50 20 Flood 17.0 52 | 5.59 89 
854 | 11.19 |84 way across from foot of West 42d 
ai street. se a icin tae eee 40 46 00 |74 00 50 40 Flood 17.0 52 | 5.72 91 
855 | 12.15 |4 way across from foot of West 137th 
AD ec) EMMONS? bint ve} 40 49 30 |73 57 35 1 Flood 17.0 52 | 5.20 83 
856 | 12.16 |4 way across from foot of West 137th 
atreetin iden da dake eee oer 40 49 30 |73 57 35 20 Flood 17.0 52 | 5.29 84 
857 | 12.18 |£ way across from foot of West 137th 
streetis tae aoe ee ee nae 40 49 30 (73 57 35 40 Flood 17.0 52 | 5.42 86 
858 | 12.28 |2 way across from foot of West 137th 
streets. Sco. oreo tae oes 40 49 35 !73 57 50 1 Flood 17.0 52 | 5.20 83 
859 12.29 |2 way across from foot of West 137th 
street..o0 SR ee es Ge ee 40 49 35 |73 57 50 20 Flood 17.0 52 | 5.29 84 
860 12.30 |? way across from foot of West 137th 
street. y.ecln meet oon d ae eee 40 49 35 |73 57 50 40 Flood 17.0 52 | 5.42 86 
861 12.40 |34 way across from foot of West 137th 
BELEGtice os Law seen ay Pak tee ee 40 49 40 |73 58 05 it Flood 17.0. I) S2Meo.39 87 
862 | 12.41 |84 way across from foot of West 137th 
BtTeeh. Mastin oer eset ee 40 49 40 |73 58 05 20 Flood 17.0 52 | 5.59 89 
863 | 12.43 |34 way across from foot of West 137th 
BUNCE, oh vecgdhee his tec te Renesas 40 49 40 |73 58 05 25 Flood 17.0 52 | 5.72 91 
864 1.20 1500 feetiof Inwoodsy texas ee 40 52 20 (73 55 55 1 Flood 17.0 52 | 5.49 87 
865 1.21 (500 feetof Inwood25%....ceses sree 40 52 20 |73 55 55 20 Flood 17.0 52 | 5.59 89 
866 1.23 |500 feet off Inwood................. 40 52 20 |73 55 55 40 Flood 17.0 52 | 5.72 91 
867 1.33 |14 way across from Inwood.......... 40 52 25 |73 56 05 1 Flood 17.0 52 | 5.49 87 
868 1.34 |14 way across from Inwood.......... 40 52 25 |73 56 05 20 Flood 17.0 52 | 5.89 94 
869 1.36 |}4 way across from Inwood.......... 40 52 25 |73 56 05 40 Flood 17.0 52 6.02 96 
870 1.46 |34 way across from Inwood.......... 40 52 35 |73 56 25 1 Flood LieO 52 |-5.79 92 
871 1.47 |384 way across from Inwood.......... 40 52 35 |73 56 25 20 Flood 17.0 52 | 5.89 94 
872 1.49 |34 way across from Inwood.......... 40 52 35 |73 56 25 25 Flood 17.0 52 | 6.02 96 








ee SSsSsSsSsSsSsSsSsSsS$9$9$90$0$0 0 >>00>0‘0. eee 
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INTRODUCTION TO TABLES XXII, XXMI, XXIV, XXV, XXVI 
The dissolved oxygen found in the year 1909 at various localities, depths and tides 
have been computed from the data contained in Table XXI. In Table XXV is given a 
summary of the results of these calculations. Tables XXII, XXIII and XXIV give the 
results used in making these averages. Table XX VI contains miscellaneous analyses 


not included elsewhere. 
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RESULTS OF ANALYSES 


TABLE XXII 


Average Volume and Percentage of Saturation of Dissolved Oxygen in the Water in the Year 1909 


Location 


Upper bay......... 


Hudson river, below 
Spuyten Duyvil.. 

Hudson river above 
Spuyten Duyvil. . 

East river, below 
Hell Gate........ 


East river above Hell 
Harlem river....... 
Long Island Sound. 
Kill van Kull...... 
Newark bay....... 
Passaic river at 
Newarkite. ese 


Arthur Kill........ 
The Narrows....... 


Gravesend bay..... 
Lower bay....-..:.- 
Jamaica bay....... 
Rockaway inlet..... 
Atlantic ocean, 10 

miles off Long 

Branch exes 


Newtown creek..... 
Wallabout canal.... 


i | | | es 


Averages for various parts of the harbor 
The data for this table are contained in Table XXI. 


Samples included in ‘he averages 


191, 362-367, 374-381, 387-398, 421-422, 430-437, 444-451, 459-464, 
539-541, 579-583, 762-771, 771-785, 796-797. 


290-293, 423-429, 452-458, 471-510, 699-710, 846-872. 


163-182, 198-199, 242-277, 465-470, 542-556, 567-578, 772-776, 793- 


35-50, 382-385, 532-538, 584-593, 655-662, 681-682, 755-761, 786-795. 


(Samples taken near N. Y. R.R. Avenue 


143-162, 311-313, 368-373, 399-400, 419-420, 438-439, 442-443. 


314-315, 321-341, 401-406, 417-418, 440-441, 594-642, 711-746. 


(298-303 and 310, taken in Coney Island creek or near 
(Rari- 
(216-229 and 231, taken in creeks or 


Number | Average | Average 
of C. C. [per cent. of 
analyses | per litre | saturation 
80 4.03 68 
97 4.34 73 
32 5.05 83 67-78, 278-289, 511-518. 
135 3.82 66 
810, 820-845. 
39 4.99 86 111-142, 557-561, 814-815. 
54 3.21 55 51-66, 99-110, 240-241, 342-361, 816-819. 
8 5.82 99 562-566, 811-813. 
64 4.59 79 
25 4.31 76 79-84, 93-98, 525-531, 649-654. 
8 0.36 6 87-90, 519-520, 643-644. 
bridge only included.) 
24 4.66 82 665-680, 747-754. 
37 4.70 83 
17 5.00 90 294-297, 304-309. 
disposal outlet, not included.) 
-118 5.40 97 
tan bay included in Lower bay. 
42 4.04 72 206-215, 230, 232-233, 685-698. 
near large sewer outlets, not included.) 
14 5.62 101 200-205, 234-239. 
4 6.05 105 407-410. 
2 0.00 0 187-188. 
3 0.00 0 183-185. 
0.30 6 _‘|186. 
TABLE XXIII 


Average Volume and Percentage of Saturation of Dissolved Oxygen in the Water in the Year 1909 


Averages of samples taken near Surface and Bottom for various parts of the harbor 
The data for this table are contained in Table XXI. 


Location 


Upper bay?.2. -- oe 


No. of 
analyses 


Average C. C. 


Surface 


per litre 
Average Per 
cent. saturation 


Depths 


Samples included in the averages 


Bottom 


No. of 
analyses 


Average C. C. 


Samples included in the averages 


per litre 


Average per 
cent. saturation 


| | — eee | 





3.80] 66 |191, 362, 365, 374, 377, 380, 387, 389, 
391, 393, 395, 397, 421, 430, 433, 435, 
444. 447, 449, 459, 461, 463, 539, 579, 
582, 762, 765, 767, 770, 777, 779, 782, 


784, 796. 


SF 


33 |3.96| 69 (364, 367, 376, 379, 381, 388, 390, 392, 
304, 396, 398, 422, 432, 434, 437. 446, 
448, 451, 460, 462, 464, 541, 581, 583, 
764, 766, 769, 771, 778, 781, 783, 785, 


Location 


Hudson river, below 
Spuyten Duyvil.. 


Hudson river, anor 
Spuyten Duyvil.. 


Kast river, below Hell 
Gate 


coe eee eee eres 


East river, above Hell 
Gate 


eee eee ee eee ae 


Harlem river 


Long Island Sound, 
near Throgs Neck.. 
Kill van Kull........ 





Newark bay...... 


Passaic river at 
INO Wattle Aes chte oa 
Arthur Kill 


eoseeer ese 


The Narrows........ 


Gravesend bay 


eerecee 


Lower bay 


cs 


Jamaica bay 


Rockaway inlet......| 


Atlantic ocean....... 
Gowanus canal 
Newtown creek. 
Wallabout canal 


seen ee 


sees 


seers 


.| 41 |4.17 


DISSOLVED OXYGEN IN THE WATER 


TABLE XXIII—Continued 
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Depths 





No. of 
analyses 
Average C. C. 


per litre 


Average per 
cent. saturation 


—!S2£E—_— | ————_ |S — TT 


15 84 


56 |3.63) 64 


19 |5.01 


3.04 








19 |3.90) 69 








Surface 


Samples Included in the averages 


71 |290, 292, 423, 425, 428, 452, 454, 457, 


471, 473, 475, 477, 479, 481-483, 484, 
486, 489, 491, 494, 496, 499, 501, 504, 
506, 509, 699, 701, 704, 706, 709, 846, 
849, 852, 855, 858, 861, 864, 867, 870. 


67, 69, 71, 73, 75, 77, 278, 280, 282, 284, 
286, 288, 511, 514, 516 


163, 165, 167, 169, 171, 173, 175, 177, 
179, 181, 198, 242, 245, 247, 250, 252, 
255, 257, 260, 263, 265, 268, 270, 273, 
275, 465, 467, 469, 542, 544, 547, 549, 
552, 554, 567, 569, 572, 574, 577, 772, 
775, 798, 801, 803, 806, 808, 820, 823, 


825, 827, 830, 833, 835, 838, 840, 843. 


111, 113, 115, 117, 119, 121, 132, 125,| 


127, 129, 131, 133, 135, 137, 139, 141, 
557, 559, 814. 

51, 53, 55, 57, 59, 61, 63, 65, 99, 101, 
103, 105, 107, 109, 240, 342, 344, 346, 
848, 350, 352, 354, 356, 358, 360, 816, 


562, 564, 811. 

35, 37, 39, 41, 43, 45, 47, 49, 382, 384, 
532, 534, 537, 584, 587, 589, 592, 655, 
658, 660, 681, 755, 757, 760, 786, 789, 
791, 794. 


79, 81, 83, 93, 95, 97, 525, 527, 529, 
649, 651, 653. 


87, 89, 519, 643. 

665, 667, 669, 671, 673, 675, 677, 679, 
747, 749, 751, 753. 

143, 145, 147, 149, 151, 153, 155, 157, 
199, 161, 311, 368, 371, 399, 419, 438, 


294, 296, 304-309. (310, taken near 
sewer outlet not included.) 


314, 321-322, 324, 326, 328-333, 335, 
337, 339-341, 401, 403, 405, 417, 440, 
441, 594, 597, 599, 601, 603, 605, 607, 
609, 611, 613, 615, 617, 619, 621, 623, 
625, 627, 629, 631, 633, 635, 637, 639, 
641, 711, 713, 715, 717, 719, 721, 723, 
725, 727, 729, 731, 733, 735, 737, 739, 
741, 743, 745, 

206, 208, 210, 212, 213, 214, 215, 230, 
232-233, 685, 687, 689, 691, 693, 695— 
698. (216-229, taken in creeks or 
near sewer outlets, not included.) 

200, 202, 204, 234, 236, 238. (683, near 
shore, not included.) 

407, 409. 

187-188. 

183-185. 

186. 











No. of 
analyses 





Bottom 

8 

Sls 

Cl es : 

oe e S| Samples included in the averages 
oe 

ei 8 
4.30} 73 |291, 293, 424, 427, 429, 453, 456, 458, 


472, 474, 476, 478, 480, 485, 488, 490, 
493, 495, 498, 500, 503, 505, 508, 510, 
700, 703, 705, 708, 710, 848, 851, 854, 
857, 860, 863, 866, 869, 872. 


15 |4.96| 82 |68, 70, 72, 74, 76, 78, 279, 281, 283, 285, 


287, 289, 513, 515, 518. 


56 |3.83) 66 |164, 166, 168, 170, 172, 174, 176, 178, 


19 


27 


12 


Ll lwo © 


4.99] 85 


3.26] 57 


5 .92}100 
4.74) 81 


0. .40 
4.81 





4.55 


5.61/100 


5.60)103 
5. Pi 100 


180, 182, 199, 244, 246, 249, 251, 254, 
256, 259, 262, 264, 267, 269, 272, 274° 
277, 466, 468, 470, 543, 546, 548, 551, 
553, 556, 568, 571, 573, 576, 578, 774, 
776, 800, 802, 805, 807, 810, 822, 824, 
826, 829, 832, 834, 837, 839, 842, 845. 


112, 114, 116, 118, 120, 122, 124, 126, 
128, 130, 132, 134, 136, 138, 140, 142, 
558, 561, 815. 

52, 54, 56, 58, 60, 62, 64, 66, 100, 102, 
104, 106, 108, 110, 241, 343, 345, 347, 
849, 351, 353, 355, 357, 359, 361, 817, 


563, 566, 813. 

36, 38, 40, 42, 44, 46,-48, 50, 383, 385, 
533, 536, 538, 586, 588, 591, 593, 657, 
659, 662, 682, 756, 759, 761, 788, 790, 
793, 795. 


80, 82, 84, 94, 96, 98, 526, 528, 531, 


650, 652, 654. 


88, 90, 520, 644. 

666, 668, 670, 672, 674, 676, 678, 680, 
748, 750, 752, 754, 

144, 146, 148, 150, 152, 154, 156, 158, 
160, 162, 313, 370, 373, 400, 420, 439, 
443. 

(295, 297, only deep samples. Water 
shallow. ’) 


315, 323, 325, 327, 334, 336, 338, 402, 
404, 406, 418, 596, 598, 600, 602, 604, 
606, 608, 610, 612, 614, 616, 618, 620, 
622, 624, 626, 628, 630, 632, 634, 636, 
638, 640, 642, 712, 714, 716, 718, 720, 
72, 724, 726, 728, 730, 732, 734, 736, 
738, 740, 742, 744, 746. 


(207, 209, 211, 686, 688, 690, 692, 694 
were only bottom samples taken. 
Water shallow.) 


201, 203, 205, 235, 237, 239. (684, near 
shore, not included * 
408, 410. 


— |No ‘deep samples. 
— |No deep samples. 
— |No deep samples. 
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RESULTS OF ANALYSES 


TABLE XXIV 


Average Volume and Percentage of Saturation of Dissolved Oxygen in the Water in the Year 1909 


Averages of samples taken on Ebb and Flood Currents, for various parts of the harbor 
The data for this table are contained in Table X XI. 


Location 


g 
. to} e 
O |338 Oo |& 
Mi as] . 
SB/O8| C8 SEIOE| S 
. P| Ors] OL : 4 . >| O75] 
S"a| %,| 3} Samples included in the averages | 673] YL | 
ZwalSoig” Za Ss 
oS e Ry ae on} S oy a 
< 3 <x 
Upper bay... . 2.0.5 <s 48 |3.88] 65 |191, 362-367, 380-381, 387-394, 395-| 32 |4.26] 71 
398, 421-422, 444-451, 539-541, 579- 
583, 777-785. 
Hudson river, below 
Spuyten Duyvil...| 29 |3.67| 66 |290-293, 452-458, 471-483, 494-498. | 68 |4.63 
Hudson river, above 5 
Spuyten Duyvil...| 10 |5.13} 83: \67—72, 286-289. 22 15.01 
East river, below Hell 
Gates. ee 63 |3.53} 61 |173-182, 242-259, 542-548, 567-578,| 72 |4.08 
820-829. 
East river, above Hell 
Ate, Pte eee 18 |5.38) 92 |117-122, 1383-142, 814-815. 21 |4.66 
Harlem river........ 32 13.21) 55 ae ita 240-241, 342-351,} 22 |3.21 
Long Island Sound, 
near Throgs Neck..| 3 |5.90|100 |811-813. 5 {5.78 
Kal van Ka 40 |4.49| 78 |385-40, 382-385, 584-593, 655-662,| 24 |4.76 
681-682, 786-795. 
Newark Bay........ | 12 |4.21) 74 179-84, 649-654, 13 |4.41 
Passaic river atl 
ewarki iiss fae 4 |0.30| 5 |87-88, 643-644. 4 10.42) 7 
Arthart boll aes. 16 |4.31| 73 |665-680. 8 |5.61/100 
The Narrows........ 19 |4.16| 74 |153-162, 368-370, 399-400, 419-420,) 18 |5.18] 92 
442-443. 
Gravesend bay...... — | — | — |(299-303 ,taken in Coney Island creek} 10 |5.00| 90 
and near outlet of disposal plant, not 
included.) ; 
Lower bay.......... 59 |5.29] 95 |828-336, 401-402, 417-418, 594-606,| 59 |5.56/100 
3 621-642, 725-734. 
Jamaica bay........ 16 |3.80) 67 |214, 215, 685-698. (216-219 and 223-| 11 |4.20} 80 
229, taken in creeks or near sewer 
: outlets, not included.) 
Rockaway inlet...... 6 |5.10} 93 |200-205. (683-684, taken near shore,| 6 |6.14)111 
not included.) 
Atlantic oceans...... — | — | — |No samples taken on the ebb. 4 |16.05)105 
Gowanus canal...... 2 |0.00} O 187-188. pret Niwa 
Newtown creek...... — | — | — |No samples taken on the ebb. 3 (0.00; 0 
Wallabout canal..... — | — | — |No samples taken on the ebb. 1 |0.30| 6 








Currents 


Ebb Currents 


Flood Currents 





cent. saturation 


Samples included in the averages 


374-379, 430-437, 459-464, 762-771, 
796-797. 


423-429, 484-493, 499-510, 699-710, 
846-872. 


73-78, 278-285, 511-518. 


163-172, 198-199, 260-277, 465-470, 
549-556, 772-776, 798-810, 830-845. 


111-116, 123-132, 557-561. 
61-66, 99-104, 352-361. 


562-566. 
41-50, 532-538, 755-761. 


93-98, 525-531. 


89-90, 519-520. 
747-754. 
143-152, 311-313, 371-373, 438-439. 


294-297, 304-309. (298 and 310, taken 
near outlet of disposal plant, not 
included.) 

314-315, 321-327, 337-341, 403-406, 
440-441, 607-620, 711-724, 735-746. 

206-213, 230, 232-233. (220-222, 
taken near sewer outlets, not in- 
cluded.) 

234-239. 


407-410. 

No samples taken on the flood. 
183-185. 

186. 
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TABLE XXV 
Average Volume and Percentage of Saturation of Dissolved Oxygen in the Water in the Year 1909 


Summary of Tables XXII, XXIII and XXIV 
The data for this table are contained in Table X XI, 




































Depths Currents * 
All Depths and ae 
Tides 
Surface Bottom Flood 
Location s | : : : a 
BiB 2/88 Oo). Bio O/ SH ol). 2 OS Ol, 2D S194 6), RID oO} O45 9 
SES S| PS S/S 2) P55| ess |S 2 PES |S 2/5 5/P85) 5 2/955) Pes 
ar loin ret eon eee By S(Ss(f0u Sy SiS abou 55 
alq~ BIZ ag|“S\4- BZka lg 283" gla~ BJ ks l= gilq- S288 
MRCP DAU erp at oy cia. t=: 80 | 4.03} 68 | 34 | 3.80] 66 | 33 69 | 48 | 3.88] 65 | 82 | 4.26] 71 
Hudson river, below Spuyten 
ADEE fe, o eic\ges 39s 97 | 4.84 | 73 | 41 | 4.17] 71 | 38 73 | 29 | 3.67] 66 | 68 | 4.63] 76 
Hudson river, above Spuyten 
IDithnallietc So ageere nen 32 | 5.05 83 pase eee a 84 15 82 10 | 5.138 83 22 | 5.01 84 
East river below Hell Gate. ./1385 | 3.82 | 66 | 56 | 3.63 | 64 | 56 66 | 63 | 3.53 | 61 | 72 | 4.08 | 70 
East river above Hell Gate. .| 39 | 4.99 86 19 | 5.01 86 19 85 18 | 5.38 92 21 | 4.66 80 
OS NG ac dy penile er 5413.21) 55. | 27-1'3.04'|. 54+ | 27 Df boost ao. all bee bee1 ocak. | Oo 
Long Island Sound.......... 8 | 5.82 99 3 | 5.69 98 3 100 3 | 5.90 | 100 5 | 5.78 99 
PSUR CU ATIVE Terie yss/e ce ses 64 | 4.59 79 28 | 4.37 78 28 81 40 | 4.49 78 24 | 4.76 82 
MPOWaETK DEY... 6 05---.00+.- 2571 4.314 76. |) 12.)-4.29 | 76 | 12 @¢ 4 12.14.21 | 74 | 13 | 4.41] -78 
Passaic river at Newark....| 8 | 0.36 6 4 | 0.33 6 4 vi 4 | 0.30 5 4 | 0.42 7 
Arthur Kall... .... ee... 24 | 4.66 82 12 | 4.52 80 12 84 16 | 4.31 73 8 | 5.61 | 100 
PRNEWNATTOWS. cccrecece se: 37 | 4.70 83 17 | 4.86 86 17 80 19 | 4.16 74 18 | 5.18 | 92 
Gravesend bay............. 17 | 5.00 | 90 8 | 4.82} 88 | — — |—| — — |10{ 5.00; 90 
LGR LOW AS An oo cote ae 118 | 5.40 97 64 | 5.23 93 53 100 59 | 5.29 95 59 | 5.56 | 100 
aMgiO® DAY .is.n..-.--.-+- 42 |4.04| 72 | 19|3.90} 69 | — — | 163.80 | 67 | 11 | 4.20) 80 
Rockaway inlet.............- 14 | 5.62 | 101 Geied.098)| 108 6 103 6 | 5.10 93 6 | 6.14 | 111 
Atlantic ocean, 10 miles off 
one Branch...5.o.7..... 4 | 6.05 | 105 2 | 6.21 | 111 2 100 |—| — _ 4 | 6.05 | 105 
Gowanus canal............. 2 | 0.00 0 2 | 0.00 0 |— — 2 | 0.00 0oj;—|— — 
Newtown creek............. 3 | 0.00 0 3 | 0.00 0 |— — j—| — ~ 3 | 0.00 0 
Wallabout canal............ 1 | 0.30 6 1} 0.30 6 | — — |j-—-| — _ 1 | 0.30 6 
TABLE XXVI 


Average Volume and Percentage of Saturation of Dissolved Oxygen in the Water in the Year 1909 


Averages of samples taken at miscellaneous locations in the harbor 
The data for this table are contained in Table XXI. 





Number | Average | Average ; ; 
Location of C.C. {per cent. of Samples included in the averages 
analyses | per litre | saturation 











Atlantic ocean, off Sandy Hook... 6 6.20 112 411-416. 
Passaic river, below Newark....... 12 2.36 41 85-86, 91-92, 521-524, 645-648. 
Mme TIVED....... 2... ose 5 5.76 105 316-320. 
es 2 3.54 59 663-664. 
a 1 3.86 70 386. 
Bean DAV......-...2.-.6..6. 2 Tb5 28 189-190. 
BYaHADOUG DBY..............020. 6 1.65 29 192-197. } ; : 
oe Norr.—All samples collected in these regions are included 
Ts aie ees eee ne 34 in averages. A : 
Total in previous tables...... 804 Note.—The series begins with sample No. 35. 
Total analyses............... 838 
782 
34 


Total used in averages........ 816 
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INTRODUCTION TO TABLE XXVITI 


The analyses for oxygen made in the year 1911 were made in the same manner and 
by the same persons as in the year 1909, but there was some difference in the scheme of 
collection. 


DIFFERENCE BETWEEN GENERAL SCHEME OF COLLECTION IN 1909 AND 1911 


More observations were made in cross sections of the channels in 1911 than in 
1909 and attention was not confined to New York harbor in 1911; a trip on which many 
samples were collected was made through Long Island Sound and around Cape Cod 
to Boston. The chief object of the Boston trip was to study the effects of discharging 
Sewage into Boston harbor from the three outfalls of the main drainage system which 
was built to dispose of the sewage of Boston and of many cities and towns in its vicinity. 

In all essential respects, Table XX VII is uniform with Table XXI. 

In 1911, several groups of samples were collected in Upper New York bay in the 
vicinity of Robbins Reef. The object in taking these samples was to secure data which 
might serve as a basis for comparison with samples to be collected in future in case 
the Passaic Valley sewer was put in operation. 


TABLE XXVII 


VOLUME AND PERCENTAGE OF SATURATION OF DISSOLVED OXYGEN IN THE 
WATER IN THE YEAR 1911 


TABLE OF CONTENTS 


Section Date of 
No. Location Collection Page 
1 Buttermilk channel........... June 27, 1911.. 345 
2 Gowanus canal...............June 27, 1911.. 345 
3 Hudson river.................June 28, 1911.. 345 
4 Hudson river.................June 29, 1911.. 346 
Om Last rivers eats gn nck ee ree June 30, 1911.. 346 
Ge Hast tivercnsdus. cles ena June 30, 1911.. 347 
1 ASt TIVED ct ents. haere nee June 30, 1911.. 347 
8. Hast Tiver: 5. fae ce ee July 5, 1911.... 347 
9 Gowanus canal. 2.2555,.05.528 July. G1 Olle, ose 
10 Hudson river. ....duly 7, 1911... 349 
11 Harlem river. Se eee ouly LOL OT OO 
12 Buttermilk channel........... July 11, 1911.. 351 
13 “Hudson rivers... eee July 12, 1911.. 352 
14 Buttermilk channel........... y 18, 1911.. 353 
15 Governor’s island to Atlantic 
OCEAN 5.5 tote © mene erase July 18, 1911.. 354 
16 Governor’s island to Atlantic 
OCGAT "a. Cab eee  eeOee July 14, 1911.. 355 
lv 2Kill van Kou eee July 17, 1911.. 356 
18; Hast river: :3 0 oe eee July 18, 1911.. 357 
19. ‘Hudsomriver..c.4, sen po eUlyplo,10 Lipa coe 
20 Hudson river.................duly 20, 1911.. 358 
21 ast. river i eae eo eee July 21, 1911.. 359 
22, ‘Hudson river; 3:2 n2eh eee uly. 20.1011 600 
23 Hudson river... 2.25. ee oe LY Le LOL a ouU 
24, Kast river: annie eee July 27, 1911.. 361 
2d) ast Fiver: oar ac ce eee July 28, 1911.. 362 
26 Buttermilk channel........... July 31, 1911.. 363 
27 Gowanus canal.. July 31, 1911.. 364 
28 East river and ‘Long Island 
Sound «visu saan ee aoa ug. 1, 1911... 364 
29 Manhasset bay. .Aug. 1, 1911... 364 
30 Long Island Sed) and East 
TIVE? ch see Nea ug. 1, 1911... 365 
31” Lower Day viteac nace eee Aug. 2, 1911... 366 
32 Raritan bay 0 eee Aug. 2, 1911... 366 
33 Cheesequake creek............ Aug. 2, 1911... 366 
34”, Raritan. bay ecces ake ee Aug. 2, 1911... 367 
35! ast iriver ae fo: Vee eee 2 ee Aug. 3, 1911... 367 
36 Hast rivers) ccm se ve ee Aug. 4, 1911... 368 
of. Harlem river. cane eee Aug. 4, 1911... 368 
38.2 Kill van Kullig eee Aug. 8, 1911... 369 
391 Newark bay -V2225 eee en Aug. 8, 1911... 369 
40: ‘Passaic rivers. ae. eee Aug. 8, 1911... 370 
41 The Narrows...... ee AUP, 9, 1911... 370 
42° Hudson river..ce pee eee AUS LO 1OUl amos 
43 Gowanus canal............... Aug. 10, 1911.. 372 
44 New York to New London, 
Conn., by Long Island Sound. Aug. 17, 1911.. 372 
45 New London, Conn., to Vine- 
yard Haven, Masa 21 Stee Aug. 18, 1911.. 373 
46 Vineyard Haven, Mass., to 
Provincetown, Mass., around 
Cape: Codie so eee Aug. 20, 1911.. 374 
47 Provincetown to Boston, Mass. Aug. 21, 1911.. 376 
48 Boston Harbor, Inner Harbor 
to South channel in Outer 
harbors. 3:06 sae Aug. 23, 1911.. 377 
49 Boston Harbor, Inner harbor 
to South channel in Outer 
harbor.) ooo. c teen Aug. 25, 1911.. 379 
50 Boston Inner harbor at Charles 
PEVOR S35, vk ace ee ae Aug. 28, 1911.. 380 
51 Boston Outer harbor in the 
vicinity of Deer Islind light. . Aug. 28, 1911.. 381 
52 Boston Inner harbor and 
Charles river.............. Aug. 29, 1911.. 382 


Section Date of 
No. Location Collection Page 
53 Boston Outer harbor in the 
vicinity of Deer Island light. Aug. 29, 1911.. 382 
54 Boston Inner harbor and 
Charles rivers... |e ee Aug. 29, 1911.. 382 
55 Boston Outer harbor in the 
vicinity of Deer Island light. Aug. 29, 1911.. 383 
56 Boston Outer harbor in the 
vicinity of Deer Island light. Aug. 30, 1911.. 383 
57 Boston Outer harbor, off Ped- 
dock’s Island’... /.22,.000 ee Sept. 5, 1911... 384 
58 Boston Outer harbor, off Moon 
Heads. oct ope Sept. 6, 1911... 384 
59 Boston Outer harbor, off Ped- 
dock’s Island...... Sept. 7, 1911... 385 
60 Boston Outer harbor, ‘off Moon 
Head sai..0)-ce eee eee ept. 7, 1911... 385 
61 Charles river at Boston........ Sept. 8, 1911... 386 
62 Boston Outer harbor, off Ped- 
dock’s Island... Sept. 9, 1911... 386 
63 Boston Outer harbor, off Ped- 
doek’s Island\ 22. fas. -0 ee ept. 11, 1911.. 386 
64 Boston Outer harbor, off Moon 
Head 2c once ace eee Sept. 11, 1911.. 387 
65 Boston Outer harbor, off Ped- 
dock’s Island... see 3 eee ept. 12,1911.. 387 
66 Charles river, Boston......... Sept. 13, 1911.. 389 
67 Boston Outer harbor, off Ped- 
dock’s Island 5; 2, Gaeeee ept. 14, 1911.. 389 
68 Boston Outer harbor, off Moon 
Island 2.53.83 eee eee ept. 14,1911.. 390 
69 Boston Outer harbor, off Ped- 
dock’s Island. 20. enous ept. 15, 1911.. 391 
70 eas Outer harbor, off Moon 
« DSidia neh Uae ceniel ete eee ept. 15, 1911.. 392 
71 Boston Outer harbor, off Moon 
€ad 2" See) ee eee ept. 18, 1911.. 392 
(2) | bhesNarrows= see ec eect Sept. 26, 1911.. 393 
7d - Hudson Tver. ven nee canner Sept. 28, 1911.. 395 
74 ° Mastiviver. 2.9 3s an ee Sept. 29, 1911.. 398 
75. Kil-van. Kull. 2 ae Oct. 4, 1911... 400 
76. Newark-vay. :\ i.) ssaeeeaneeeee Oct. 6, 1911... 401 
77 +~=FEast river..... Lge de os te oh eee Oct. 11, 1911.. 402 
(Sa ELUGSONTIV.eL cn. tale. Steere Oct. 18, 1911.. 403 
492) Upper bay isis a. ocean Oct. 16, 1911.. 405 
SOm-Upper bayseies. Soe eee Oct. 23, 1911.. 406 
Si” Upper bay. vsiscse cele eee Oct. 24, 1911.. 407 
82 Mast TIvers eee eee cee Oct. 25, 1911.. 409 
832" Upper: Day. ousuis: Oe ome Oct. 26, 1911.. 410 
84 Hudson river................-Oct. 27, 1911.. 411 
S57 Slips; ete: 23.4, eee Oct. 30, 1911.. 411 
86 = The Narrows:.c0 nec ae eee Nov. 1, 1911... 412 
87 Harlem riveree. oe nee Nov. 2, 1911... 412 
88.0 Hast TiVer sce oe rree renee Nov. 3, 1911... 412 
89 East river and Long Island 
Sound yc cah oc eee ov. 8, 1911... 413 
90 Buttermilk channel........... Nov. 9, 1911... 413 
91. Hudson rivers. A2.9c eee Nov. 19, 1911.. 413 
92 Newtown creek............... Nov. 18, 1911.. 413 
93 Harlem river and East river...Nov. 13, 1911.. 414 
94 East river and Long Island 
Sotind 4s vc. cea ear ov. 14, 1911.. 414 
957 Newarkibay.1. ese eee eee Nov. 15, 1911.. 414 
OGM HUcsON rivera tee ae eerie Noy. 16, 1911.. 414 
97 East river, Upper bay and 
ower bay 02 ye awe Nov. 17, 1911.. 414 
O§ Mast rivers. cove ents ape eo Nov. 20, 1911.. 414 


DISSOLVED OXYGEN IN THE WATER 345 
TABLE XXVII 


Volume and Percentage of Saturation of Dissolved Oxygen in the Water in the Year 1911 


1—BUTTERMILK CHANNEL. JUNE 27, 1911. 
High water at Governor’s Island at 8.33 A. M. Low water at 2.57 P. M. 



































: Oxygen 
Location of Samples Fest Tet a temp, Par, oe 
Sample below | , ; | Water | cent. |G q | Per 
No. surface | CUFTE2" | Neg C.| land er | cent. 
Approximate Latitude | Longitude water hire sprit 
ion 
° , ta ° , uy 
1 Slip just east of Pier 32, East river, 
OOKIVROT hee osc oare ke cee dss 40 41 15 |74 00 26 1 Ebb 20.5 36 | 1.56 27 
2 Slip just east of Pier 32, East river, 
RISD Va cies ad orl 40 41 15 |74 00 26 10 Ebb 20.5 36 | 1.56 27 
3 Buttermilk channel, 200 feet off Pier 
MUP ETOOKI VR aloe ee in aes 2 baatee cs 40 41 22 |74 00 26 1 Ebb 20.0 34 | 3.11 54 
4 Buttermilk channel, 200 feet off Pier 
Zoi) SOLE) 4 ig eer an 40 41 22 |74 00 26 20 Ebb 20.0 34 | 3.11 54 
5 Buttermilk channel, 200 feet off Pier 
EMIMRAVTL cei s occa he cee 40 41 22 |74 00 26 35 Ebb 20.0 34 | 3.11 54 
6 Buttermilk channel, 200 feet off outer 
. | end of De Graw st. slip............ 40 41 15 |74 00 32 1 Ebb 20.0 34 | 2.49 43 
ea Buttermilk channel, 200 feet off outer 
end of De Graw st. slip............ 40 41 15 |74 00 32 20 Ebb 20.0 34 | 2.49 43 
8 Buttermilk channel, 200 feet off outer 
end of De Graw st. slip............ 40 41 15 |74 00 32 35 Ebb 20.0 34 | 2.49 43 
9 Buttermilk channel, 200 feet off east 
end of Pier 33, Brooklyn........... 40 41 11 |74 00 35 1 Ebb 20.0 34 | 2.49 43 
10 Buttermilk channel, 200 feet off east 
end of Pier 33, Brooklyn........... 40 41 11 |74 00 35 20 Ebb 20.0 34 | 2.49 43 
11 Buttermilk channel, 200 feet off east 
end of Pier 33, Brooklyn........... 40 41 11 |74 00 35 30 Ebb 20.0 34 | 2.49 43 















2—GOWANUS CANAL. JUNE 27, 1911 
High water at Governor’s Island at 8.338 A. M. Low water at 2.57 P. M. 


P.M. 

12 1.20 |Gowanus canal, at its mouth, foot of 

JAS 2 ES Sha 53 gor) hig ae a 40 39 55 |74 00 25 iL Flood 20.5 34 | 2.18 38 
13 1.23 |Gowanus canal at its mouth, foot of 

cuvedt ot, OPOOKIYN =. vi...) 5 4. os pues 40 39 55 |74 00 25 10 Flood 20.5 34 | 2.18 38 
14 1.45 |Gowanus canal at Hamilton ave. 

CLEAVES ocr ibagoe, BI Ae ies OO OU a ne 40 40 17 |73 59 56 8 
15 1.48 |Gowanus canal at Hamilton ave. 

PEON wate Aakers tie ak, ey ae 40 40 17 |73 59 56 8 
16 2.00 |Gowanus canal at 9th st. bridge...... 40 40 25 |73 59 50 0 
17 2.03 |Gowanus canal at 9th st. bridge...... 40 40 25 |73 59 50 0 
18 2.30 |Gowanus canal at Hamilton ave. 

LET IS ee Onan mare 40 40 17 |73 59 56 16 
19 2.35 |Gowanus canal at Hamilton ave. 

Beans a PE cSac Sevens aa saree 40 40 17 |73 59 56 21 








8—HUDSON RIVER. JUNE 28, 1911 
High water at Governor’s Island at 9.03. 
P.M. | 








20 5.10 |Hudson river, 500 feet off Inwood... ../40 32 15 |73 56 00 1 Ebb 22.0 76 | 3.43 57 
21 5.15 |Hudson river, 500 feet off Inwood.....|40 32 15 |73 56 00 1 Ebb 22.0 76 | 3.96 66 
22 5.20 |Hudson river, 500 feet off Inwood... ..|40 32 15 |73 56 00 30 Ebb | 22.0 68 | 3.74 62 
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TABLE XXVII—Continued 


4— HUDSON RIVER CROSS-SECTION AT MT. ST. VINCENT. JUNE 29, 1911 
High water at Governor’s Island at 10.23 A. M. Low water at 4.47 P. M. 














Location of Samples 
















































































































Per 
Feet . Temp. 
Sample |} Hour Tidal cent. Per 
No. | A.M. be current De iy land 2 se cent. 
Approximate Latitude | Longitude - "| water! jitne ge 
ion 
rs a nema ARE of 
23 9.40 |300 feet off Mt. St. Vincent dock..... 40 54 50 |73 54 46 1 Flood 22.0 84 | 4.05 68 
24 9.42 |300 feet off Mt. St. Vincent dock..... 40 54 50 |73 54 46 20 Flood 22.0 80 | 3.74 62 
25 9.45 |300 feet off Mt. St. Vincent dock..... 40 54 50 |73 54 46 30 Flood 22.0 76 | 3.74 62 
26 | 10.10 |14 way across from New York shore...|40 54 50 |73 54 59 ii Flood 22.0 80 | 4.05 68 
27 | 10.12 |14 way across from New York shore...|40 54 50 |73 54 59 20 Flood 22.0 72 =| 3.74 62 
28 | 10.15 |44 way across from New York shore...|40 54 50 |73 54 59 40 Flood 22.0 72 | 3.74 62 
29. = \10'340 (Midstreamin a. eerie ee eee 40 54 50 |73 55 15 1 Flood 22.0 80 | 4.05 68 
30. }-10:42 Midstream: {et aeins e ee oe eee 40 54 50 |73 55 15 |- 20 Flood 22.0 72 =| 4.05 68 
31 )-10-45 | Midstreant: . iece ns ere aes 40 54 50 |73 55 15 30 Flood 22.0 72 | 4.05 68 
32 | 11.20 |34 way across from New York shore...|40 54 50 |73 55 30 1 Flood 22.0 80 | 4.33 72 
33 | 11.22 [34 way across from New York shore...|40 54 50 |73 55 30 10 Flood 22.0 76 | 4.05 68 
34 | 11.25 |34 way across from New York shore...|40 54 50 |73 55 30 20 Flood 22.0 72 | 4.05 68 
35 11.55 |300 feet off New Jersey shore......... 40 54 50 |73 55 42 1 Flood 22.0 80 | 4.33 72 
36 11.57 |300 feet off New Jersey shore........./40 54 50 |73 55 42 10 Flood 22.0 76 | 4.33 72 
37 1a 300 feet off New Jersey shore.........|/40 54 50 |73 55 42 15 Flood 22.0 76 | 4.33 72 
P.M. 
38 3.20 |300 feet off Mt. St. Vincent dock..... 40 54 50 |73 54 46 1 Ebb 23.0 80 | 4.05 68 
39 3.23 |300 feet off Mt. St. Vincent dock..... 40 54 50 |73 54 46 20 Ebb 23.0 76 | 4.05 68 
40 3.25 |300 feet off Mt. St. Vincent dock..... 40 54 50 |73 54 46 30 Ebb 23.0 72 | 3.74 62 
41 3.52 |14 way across from New York shore...|40 54 50 |73 54 59 1 Ebb 23.0 80 | 4.05 68 
42 3.53 |14 way across from New York shore...|/40 54 50 |73 54 59 20 Ebb 23.0 76 | 4.05 68 
43 3.55 |14 way across from New York shore.../40 54 50 |73 54 59 40 Ebb 23.0 72 | 3.74 62 
44 4.10 (Midstream iyi oe ee eee 40 54 50 /73 55 15 1 Ebb 23.0 80 | 4.33 72 
45 4.12 (Midstream ore. es cen eatin: 40 54 50 |73 55 15 20 Ebb 23.0 76 | 4.33 72 
46 4.15 |Midstreamie io. ete eence eae 40 54 50 |73 55 15 30 Ebb 23.0 72 | 4.05 68 
47 4.30 |34 way across from New York shore.../40 54 50 |73 55 30 1 | Ebb 23.0 | 84 | 4.68 78 
48 4.32 |34 way across from New York shore.../40 54 50 |73 55 30 10 Ebb 23.0 80 | 4.33 72 
49 4.35 |84 way across from New York shore...|/40 54 50 |73 55 30 20 Ebb 23.0 76 | 4.05 68 
50 4.50 |3800 feet off New Jersey shore......... 40 54 50 |73 55 42 1 Ebb 23.0 84 | 4.68 78 
51 4.52 |300 feet off New Jersey shore......... 40 54 50 |73 55 42 10 Ebb 23.0 80 | 4.33 72 
52 4.55 |300 feet off New Jersey shore......... 40 54 50 |73 55 42 15 Ebb 23.0 76 | 4.33 72 
5—EAST RIVER CROSS SECTION FROM COLLEGE POINT TO CLASON POINT. JUNE 30, 1911 
High water at Governor’s Island at 11.23 A.M. Low water at 5.27 P.M. High water at Hell Gate at 1.20 P.M. Low 
water at 7.15 P. M. 
A.M. 
53 | 11.00 |200 feet off Clason Point dock........ 40 48 15 |73 51 11 1 Flood 20.0 28 | 3.43 60 
54 | 11.02 |200 feet off Clason Point dock........ 40 48 15 |73 51 11 20 Flood 20.0 28 | 3.27 57 
55 =| 11.04 |200 feet off Clason Point dock........ 40 48 15 |73 51 11 40 Flood 20.0 20,4) gored 55 
56 11.25 |14 way across from Clason Point...... 40 48 09 |73 51 11 1 Flood 20.0 28 | 3.48 60 
57 | 11.27 |14 way across from Clason Point......|40 48 09 /73 51 11 20 Flood 20.0 28 | 3.27 57 
58 | 11.80 |14 way across from Clason Point......|40 48 09 /73 51 11 40 Flood | 20.0 26 «| 3.11 55 
59. | 11546 "| Midstream.c. 226-5. oer ee 40 48 00 |73 51 11 1 Flood 20.0 28 | 3.11 55 
60 . 4°11 .48 J Midstresta so oo. s seees eee 40 48 00 {73 51 11 20 Flood 20.0 28 | 3.11 55 
61 i ; et Midstream: |. .xicc 3. ewan eines 40 48 00 |73 51 11 40 Flood 20.0 26 | 3.11 55 
62 | 12.06 34 way across from Clason Point...... AO 47 51 |73 51 11 1 Flood 20.0 28 | 3.71 55 
63 12.08 |34 way across from Clason Point...... AQ 47 51 |73 51 11 20 Flood 20.0 26 Sei tl 55 
64 12.10 |34 way across from Clason Point...... 40 47 51 |78 51 11 40 Flood 20.0 26 | 3:ll 55 
65 | 12.26 |300 feet off College Point............ 40 47 44 |73 51 11 1 Flood 20.0 28 | 3.11 55 
66 | 12.28 |300 feet off College Point............ 40 47 44 /73 51 11 20 Flood 20.0 26 | 3.27 57 
67 | 12.30 |300 feet off College Point 40 47 44 |73 51 11 35 Flood 20.0 26 | 3.27 57 














a) ait. wm! eb ee eles 
ee 





water at 7.15 P. M. 
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TABLE XXVII—Continued 


6—EAST RIVER CROSS SECTION FROM OLD FERRY POINT TO WHITESTONE POINT. JUNE 30, 1911 
High water at Governor’s Island at 11.23 A.M. Low water at 5.27 P.M. High water at Hell Gate at 1.20 P.M. Low 
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: Oxygen 
Location of Samples Feet Tidal | Temp: Be 
Sample | Hour below _ _ | Water a d|cc| Pe 
No. surface | CUTER’ | Deg. C. ee ae cent. 
Approximate Latitude | Longitude ittre ng alien 
ion 
° , a ° / 4; 75 
68 1.00 |500 feet off Old Ferry Point.......... 40 48 16 |73 49 49 1 Ebb 21.0 24 | 4.68 85 
69 1.02 |500 feet off Old Ferry Point.......... 40 48 16 |73 49 49 20 Ebb 21.0 24 | 4.68 85 
70 1.04 |500 feet off Old Ferry Point.......... 40 48 16 |73 49 49 50 Ebb 21.0 24 | 5.00 91 
71 PEA PNTIISEPORME oo dap his ceids's yen neep ers 40 48 10 |73 49 33 1 Ebb 21.0 24 | 4.68 85 
Peis (Midstream.:..,...............--+-. 40 48 10 |73 4933| 20 | Ebb | 21.0 | 24 | 4.68| 95 
73 MP PUNNAMETIORINV DS aie oho Whils a ichioe' fh ot's «ee as 40 48 10 |73 49 33 50 Ebb 21.0 24 | 5.00 91 
74. 1.36 |500 feet off Whitestone Point......... 40 48 04 |73 49 18 1 Ebb 21.0 24 | 4.68 85 
75 1.38 |500 feet off Whitestone Point......... 40 48 04 |73 49 18 20 Ebb 21.0 24 | 5.00 91 
76 1.40 |500 feet off Whitestone Point......... 40 48 04 |73 49 18 50 Ebb 21.0 24 | 5.00 91 
7—EAST RIVER CROSS SECTION FROM COLLEGE POINT TO CLASON POINT.—JUNE 30, 1911 
P.M. i 
77 2.20 |200 feet off Clason Point dock........ 40 48 15 |73 51 11 i Ebb 21.0 26 | 4.33 79 
78 2.22 |200 feet off Clason Point dock........ 40 48 15 |73 51 11 20 Ebb 21.0 24 4.33 79 
79 2.24 |200 feet off Clason Point dock......../40 48 15 |73 51 11 40 Ebb 21.0 24 | 4.05 74 
80 2.39 |14 way across from Clason Point......|40 48 09 |73 51 11 1 Ebb 21.0 26 | 4.33 79 
81 2.41 |14 way across from Clason Point......|40 48 09 |73 51 11 20 Ebb 21.0 24 | 4.33 79 
82 2.43 |144 way across from Clason Point...... 40 48 09 |73 51 11 40 Ebb 21.0 24 | 4.05 74 
83 PME VITOSEFEATIN as oo cit as aoc bods os enots.e.en8 40 48 00 {73 51 11 1 Ebb 21.0 26 4.33 79 
84 DP PPMUDNIGEEICATIN: «5. 5 oi horde oss nice seeps, 40 48 00 |73 51 11 20 Ebb 21.0 24 | 4.33 79 
85 EMI MEMAMAGLPOMIE Sop vices a oe + Fn als ab os, 40 48 00 /73 51 11 40 Ebb 21.0 24 | 4.05 74 
86 3.16 |34 way across from Clason Point......|40 47 51 |73 51 11 1 Ebb 21.0 26 4.33 79 
87 3.18 |34 way across from Clason Point......|40 47 51 |73 51 11 20 Ebb 21.0 24 | 4.33 79 
88 3.20 |34 way across from Clason Point......|40 47 51 |73 51 11 40 Ebb 21.0 24 4.05 74 
89 3.35 |300 feet off College Point............ 40 47 44 |73 51 11 1 Ebb 21.0 26 | 4.33 79 
90 3.37 |300 feet off College Point............ 40 47 44 |73 51 11 20 Ebb 21.0 2A | 4.33 79 
91 3.40 |300 feet off College Point............ 40 47 44 |73 51 11 35 Ebb 21.0 24 | 4.05 74 








8—EAST RIVER FROM BATTERY TO LAWRENCE POINT. JULY 5, 1911 
High water at Governor’s Island at 4 P.M. Low water at 9.47 A.M. High water at Hell Gate at 5.50 P.M. Low water 








40 41 50 
40 41 50 


40 41 50 
40 42 20 


74 00 56 
74 00 56 


74 00 56 
73 59 48 


1 


as | | | | 








at 11.23 A. M. 
A.M. 
92 9.50 [Midway between Governor’s Island 
PIER MEY ons the wicishe avs oj) Sas Sav 9 <0 
93 9.51 |Midway between Governor’s Island 
BECIMESELELEE oe oleic nes che iacn ce Scio cates 2 
94 9.53 |Midway between Governor’s Island 
BRE esAGREN Voll done c's h oes ee doles 
95 | 10.13 |At Brooklyn Bridge, midstream....... 
96 | 10.14 |At Brooklyn Bridge, midstream....... 
97 | 10.16 |At Brooklyn Bridge, midstream....... 
98 | 10.36 |At Williamsburg Bridge, midstream... 
99 | 10.37 |At Williamsburg Bridge, midstream.. . 
100 | 10.40 |At Williamsburg Bridge, midstream.. . 
101 | 11.00 |At Queensboro Bridge, middle of East 
RERMMOL ene shit inl apts Suleis oa ena 
102 | 11.01 |At Queensboro Bridge, middle of East 


40 42 20 
40 42 20 
40 42 49 
40 42 49 


40 45 21 





40 45 21 


40 42 49 


73 59 48 
73 59 48 
73 58 21 
73 58 21 
73 58 21 
73 57 08 


73 57 08 


= fe a 


38 | 3.11 55 
38 | 3.11 55 
38 | 3.11 55 
38 | 2.96 53 
38 | 3.11 55 
38 | 3.11 55 
38 | 2.96 53 
38 | 3.11 55 
36 | 3.11 55 
36 | 3.11 55 
36 | 3.11 55 
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TABLE XXVII—Continued 
8—EAST RIVER FROM BATTERY TO LAWRENCE POINT. JULY 5, 1911—Continued 


Location of Samples 
Feet Tidal Temp. 


t. 
Sample | Hour below water | C2 Per 
No. | A.M. surface | Current Deg. C. Beas gee cent. 
Approximate Latitude |Longitude Aj a ie serie 
ion 
103 | 11.03 |At Queensboro Bridge, middle of East 
channel...... Ae SP aS I. S8 7 40 45 21 |73 57 08 35 Ebb 23.0 36°} 3.41 55 
104 | 11.20 |Hell Gate, midway between Hallet’s 
Point and Mill Rock.............. 40 46 44 |73 56 15 1 Ebb 23.0 32 | 3.11 57 
105 | 11.21 |Hell Gate, midway between Hallet’s 
Point and Mill Rock.............. 40 46 44 |73 56 15 30 Ebb 23.0 32 | 3.11 57 
106 | 11.23 |Hell Gate, midway between Hallet’s 
Point and Mill Roekv.i+) 2..)).00 ee 40 46 44 |73 56 15 60 Ebb 23.0 32) }io 741 57 
107 | 11.40 |Midway between Lawrence Point and 
Stony: Point..).3ien. sok eee 40 47 35 |73 54 40 1 Ebb 23.0 28 | 3.74 68 
108 | 11.41 |Midway between Lawrence Point and 
Stony Pointsi fac aie sete 40 47 35 |73 54 40 20 Ebb 23.0 28 | 4.05 74 
109 | 11.48 |Midway between Lawrence Point and 
Bee Stony Points sa ate 40 47 35 |73 54 40 50 Ebb 23.0 28 | 4.33 78 


110 3.00 |Midway between Governor’s Island 

(N. dock) and Battery Park (Barge 

Office) 7.5 SR nak eee na eae 40 41 50 |74 00 56 1 Flood 23.0 40 | 3.74 67 
111 3.01 |Midway between Governor’s Island 

(N. dock) and Battery Park (Barge a 

Office) <aaatcet pete ale te or ee ee 40 41 50 |74 00 56 20 Flood 23.0 36 | 3.74 67 
112 3.03 |Midway between Governor’s Island 

(N. dock) and Battery Park (Barge 


office)inn ox sit eee ROAR hee eee 40 41 50 |74 00 56 30 Flood 23.0 28 | 3.44 67 
113 3.23 |At Brooklyn Bridge, midstream.......|40 42 20 |73 59 48 1 Flood 23.0 386 | 3.43 61 
114 3.24 |At Brooklyn Bridge, midstream.......|40 42 20 |73 59 48 20 Flood 23.0 36 | 3.43 61 
115 3.26 |At Brooklyn Bridge, midstream.......|40 42 20 |73 59 48 40 Flood 23.0 32 | 3.43 61 
116 3.45 |At Williamsburg Bridge, midstream.. .|40 42 49 |73 58 21 1 Flood 23.0 38 | 3.11 55 
117 3.46 |At Williamsburg Bridge, midstream...|40 42 49 |73 58 21 20 Flood 23.0 30) home 55 
118 3.48 |At Williamsburg Bridge, midstream... .|40 42 49 |73 58 21 40 Flood 23.0 36.5) oad 55 
119 4.18 |At Queensboro Bridge, midstream... ..|40 45 21 |73 57 08 1 Flood 23.0 40 |.3.11 55 
120 4.19 |At Queensboro Bridge, midstream.....|40 45 21 |73 57 08 20 Flood 23.0 367 [Gott 55 
121 4.21 |At Queensboro Bridge, midstream... ..|/40 45 21 |73 57 08 35 Flood 23.0 36 | 3.11 55 

122 4.40 |Hell Gate midway between Hallet’s 
Pointiand WinllRockeeeee eee 40 46 44 73 56 15 1 Flood 23.0 40 | 3.11 55 
123 4.41 |Hell Gate midway between Hallet’s ¥ 
Point. and Mill: Rock2 7.6. sae 40 46 44 |73 56 15 30 Flood 23.0 36 | 3.11 55 

124 4.43 |Hell Gate midway between Hallet’s 
Point-and Mill Rock". acses a 40 46 44 |73 56 15 60 Flood 23.0 36 | 3.11 55 

125 5.03 |Midway between Stony Point and 
Lawrence: Ponta... eee caer eee 40 47 35 |73 54 40 1 Flood 23.0 386 | 3.11 55 

126 5.04 |Midway between Stony Point and 
Lawrence Pointeeeee nade eee 40 47 35 |73 54 40 20 Flood 23.0 36. | 3.11 55 

127 5.06 |Midway between Stony Point and 
Lawrence: Point... cnc eee one 40 47 35 |73 54 40 50 Flood 23.0 36 | 3.11 55 

9—GOWANUS CANAL. JULY 6, 1911 
High water occurred at Governor’s Island at 4.53 P. M. Low water at 10.27 A. M. 

P.M. | 

128 2.30 |Gowanus bay near anchorage buoy at) 
outer end of‘ bay7.7.c.asee ure 40 39 45 |74 01 20 1 Flood 23.5 36 | 4.05 75 

129 2.31 |Gowanus bay near anchorage buoy at. 
outer end of Day. 22 ncisee eee ‘40 39 45 |74 01 20 15 Flood 23.5 36 | 4.05 75 

130 2.33 |Gowanus bay near anchorage buoy at. 
outer end of bay... ... 40 39 45 |74 01 20 30 Flood 23.5 34 | 3.74 70 


131 | 3.00 Gowanus canal at mouth, foot of 25th St. 40 39 55 |74 00 25 1 | Flood | 24.0 |. 36 |3.11| 57 
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TABLE XXVII—Continued 
9—GOWANUS CANAL. JULY 6, 1911—Continued 


Oxygen 
Tee Ba? aan pa ace 
current Det C land | C. C. - 


Location of Samples 
Sample | Hour 


No. : 2 ‘ ‘| water} per cent. 
Approximate Latitude |Longitude litr a a 
ion 


i | i | NS | et | | Se | 
| | | | 


ha sot < bic aS iS ca 40 39 55 |74 00 25 Flood 24.0 36 | 3.11 57 
133 3.22 |At Hamilton ave. bridge............. 40 40 17 |73 59 56 Flood 24.5 36 | 2.33 43 
134 3.25 |At Hamilton ave. bridge............. 40 40 17 |73 59 56 Flood 24.5 36 | 2.81 52 
135 eUMPMPA CG OPEN BG, DEICGO.. ca. sos sesso sss o's 40 40 25 |73 59 50 Flood 24.5 36 | 1.56 29 
136 BeO2 At OLb Bb. DIIGGE.. 5.06.2 ke ee ee ee 40 40 25 |73 59 50 Flood 24.5 36 | 2.18 40 





10—HUDSON RIVER-BATTERY TO YONKERS. JULY 7, 1911 
High water occurred at Governor’s Island at 5.23 P. M. Low water at 11.27 A. M. 


























































A.M. 
137 9.00 |Midway between Pier A and C. R. R. 
of N. J. ferry, Jersey City.......... 40 42 19 |74 01 34 3. 
138 9.01 |Midway between Pier A and C. R. R. 
of N. J. ferry, Jersey City.......... 40 42 19 |74 O1 34 3. 
139 9.03 |Midway between Pier A and C. R. R. 
of N. J. ferry, Jersey City.......... 40 42 19 |74 01 34 3. 
140 9.20 |Off Canal st., midstream............. 40 43 38 |74 01 17 3. 
141 9.21 |Off Canal st., midstream............. 40 48 38 |74 01 17 20 Ebb 24.0 48 | 3.48 62 
142 9.23 |Off Canal st., midstream............. 40 43 38 |74 O1 17 40 Ebb 24.0 40 3.43 62 
143 9.40) |Of 23d st., midstream...........6.,.. 40 45 09 |74 01 00 i Ebb 25.0 60 | 3.27 58 
144 O24) Of 23d st., midstream..........-..65.. 40 45 09 |74 01 00 20 Ebb 24.5 52 | 3.11 55 
145 0.43 10 230 st., midstream.....:.......... 40 45 09 |74 01 00 40 Ebb 24.0 44 | 3.11 “Ys 
146 | 10.00 |Off W. 42d st., midstream............ 40 45 50 |74 00 35 1 Ebb 25.0 O67. So. ki) 54 
147 | 10.01 |Off W. 42d st., midstream............ 40 45 50 |74 00 35 20 Ebb 24.5 52 | 3.43 62 
148 | 10.03 |Off W. 42d st., midstream............ 40 45 50 |74 00 35 40 Ebb 24.0 44 | 3.74 69 
149 | 10.23 \Off W. 72d st., midstream............ 40 47 02 |73 69 42 1 Ebb 25.0 70 | 4.05 70 
150 | 10.24 |Off W. 72d st., midstream............ 40 47 02 |73 59 42 20 Ebb 24.5 56 | 4.05 73 
161) 1 10.26 \Of W. 72d st., midstream............ 40 47 02 |73 59 42 40 Ebb 24.0 52 | 4.05 75 
152 | 10.46 |Off W. 110th st., midstream.......... 40 48 32 |73 58 40 i Ebb 25.0 (iowa eee 91 
153 | 10.47 |Off W. 110th st., midstream.......... 40 48 32 |73 58 40 20 Ebb 5 60 | 4.05 72 
154 | 10.49 |Off W. 110th st., midstream.......... 40 48 32 |73 58 40 40 Ebb 0 52 | 4.05 73 
155 | 11.11 |Off W. 129th st., midstream.......... 40 49 16 |73 58 10 1 Ebb .0 84 | 5.27 91 
156 | 11.12 |Off W. 129th st., midstream.......... 40 49 16 |73 58 10 20 Ebb 5 68 | 4.05 72 
157 | 11.14 |Off W. 129th st., midstream.......... 40 49 16 |73 58 10 35 Ebb 5 4. 72 
158 | 11.34 |Off W. 157th st., midstream.......... 40 50 21 |73 57 29 1 Ebb 0 5. 91 
159 | 11.35 |Off W. 157th st., midstream.......... 40 50 21 |73 57 29 20 Ebb 5 3. 67 
160 | 11.37 |Off W. 157th st., midstream.......... 40 50 21 |73 57 29 35 Ebb 0 3. 67 
161 11.57 |Off Fort Washington point, midstream|40 51 04 |73 57 13 1 Ebb .0 5. 97 
162 | 11.58 |Off Fort Washington point, midstream|40 51 04 |73 57 18 20 Ebb 5 3. 67 
163 ae Off Fort Washington point, midstream|40 51 04 |73 57 13 35 Ebb O07 3. 61 
.M. 
164 | 12.20 |Off Inwood, midstream.............. 40 52 20 |73 56 24 1 Ebb 0 5. 97 
op) 1 i228. 1Of Inwood, midstream.............. 40 52 20 |73 56 24 20 Ebb 5 3. 67 
166 | 12.23 |Off Inwood, midstream.............. 40 52 20 |73 56 24 35 Ebb 0 3. 61 
167 | 12.43 |Off Spuyten Duyvil, midstream....... 40 52 50 |73 56 04 1 Ebb 0 5. 97 
168 | 12.44 |Off Spuyten Duyvil, midstream....... 40 52 50 (73 56 04 20 Ebb 5 4. 77 
169 | 12.46 |Off Spuyten Duyvil, midstream.......|40 52 50 |73 56 04 30 Ebb 5 4. 72 
170 1.06 |Off Riverdale, midstream............ 40 54 10 |73 55 25 i] Ebb 0 5. 97 
171 1.07 |Off Riverdale, midstream............ 40 54 10 |73 55 25 20 Ebb 0 4, 83 
-172 1.09 |Off Riverdale, midstream............ 40 54 10 |73 55 25 30 Ebb 5 4, 83 
173 1.29 |Off Mt. St. Vincent, midstream....... 40 54 50 |73 55 15 1 Ebb . o rope ne 





174 1.30 |Off Mt. St. Vincent, midstream......./40 54 50 |73 55 15 20 Ebb 





350 


Sample 
No. 





175 
176 


Lig 
178 © 
179 
180 


181 
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TABLE XX VII—Continued 
10—HUDSON RIVER. JULY 7, 1911—Continued 


Location of Samples 


Hour 


Approximate 


_—_— 


1.32 
1.52 


1.53 
1.55 


Off Mt. St. Vincent, midstream....... 
Off Federal Sugar Refinery, Yonkers, 
midstream: . OSs toie pimecie er ene 
Off Federal Sugar Refinery, Yonkers, 
midstPeana 4 feiacnien eee ee 
Off Federal Sugar Refinery, Yonkers, 
IMIGStreaIo ete eee ee oe 











Off Power House, northern end of 
Yonkers? midstream. (0. set teak 


2.15 
2.16 |Off Power House, northern end of 
Yonkers, midstream............... 


2.18 |Off Power House, northern end of 
Yonkers, midstream............... 


11—HARLEM RIVER. JULY 10, 1911 


Latitude | Longitude 


° ‘ Mt 


40 54 50 
40 55 47 
40 55 47 


40 55 47 


40 56 55 


40 56 55 


40 56 55 


° / wt 


73 55 15 
73 54 53 
73 54 53 


73 54 53 


73 54 35 
73 54 35 


73, 54 35 


Feet 
below 


surface | Current Deg. C. 


30 

1 
20 
30 


— ———SS | —$ | | | | 


20 


30 


High water at Governor’s Island at 7.43 A.M. Low water at 1.27 P. M. 
High water at Hell Gate at 9.30 A.M. Low water at 3.10 P. M. 


182 
183 
184 
185 


186 
187 
188 
189 


190 
191 
192 
193 


194 
195 
196 
197 


198 
199 
200 
201 


202 
203 
204 
205 


206 
207 
208 
209 


210 
211 
212 
213 


























P.M. 
12.00 
12.01 
12.15 
12.16 


12.30 
12.31 
12.45 
12.46 


1.00 |Madison Avenue Bridge, midstream... 
1.01 |Madison Avenue Bridge, midstream... 
1.15 |145th Street Bridge, midstream....... 
1.16 {145th Street Bridge, midstream....... 


Off East 109th street, midstream...... 
Off East 109th street, midstream...... 
Willis Avenue Bridge, midstream..... 
Willis Avenue Bridge, midstream..... 





3d Avenue Bridge, midstream........ 
3d Avenue Bridge, midstream........ 
4th Avenue Bridge, midstream....... 
4th Avenue Bridge, midstream....... 











Central Bridge, midstream........... 
Central Bridge, midstream........... 
High Bridge, midstream............. 
High Bridge, midstream............. 








00 |207th street Bridge, midstream....... 
.01 |207th Street Bridge, midstream....... 
15 |Kingsbridge, midstream............. 
16 |Kingsbridge, midstream............. 








2.30 |100 feet east of Spuyten Duyvil Bridge. 
2.31 |100 feet east of Spuyten Duyvil Bridge. 
3.00 |100 feet east of Spuyten Duyvil Bridge. 
3.01 |100 feet east of Spuyten Duyvil Bridge. 


3.15 
3.16 
3.30 
3.31 


3.45 
3.46 
4.00 
4.01 





Kingsbridge, midstream............. 
Kingsbridge, midstream............. 
207th Street Bridge, midstream....... 
207th Street Bridge, midstream....... 








Highbridge, midstream.............. 
Highbridge, midstream.............. 
Central Bridge, midstream........... 
Central Bridge, midstream........... 





40 47 23 
40 47 23 
40 48 12 


40 48 12 


25 
25 
36 
36 





73 56 07 
73 56 07 
73 55 47 
73 55 47 


73 56 03 


—_—— | | | | | ee 


S| | | | | 


——— | | | | | — 


| | — |, | | 


| | | | | —_——_ 


Tidal 


Ebb 
Ebb 
Ebb 
Ebb 
End of 
Ebb 


End of 
Ebb 


End of 
Ebb 


Temp. 
water 


Per 
cent. 
land 

water 





Oxygen 
Per 
C. C. cent. 
per 


satura- 


1.50 28 
1.50 28 
1.87 35 
1.87 35 
1.87 35 
1.87 35 
1.87 35 
Lay 35 
1.87 35 
1.87 35 
1.87 35 
1.87 35 
1.87 35 
1.87 35 
2.18 40 
2.18 40 
2.49 46 
2.49 46 
2.49 46 
2.49 46 
2.80 52 
2.80 52 
5.27 93 
5.27 93 
4.33 80 
4.33 80 
3.74 70 
3.74 70 
3.43 64 
3.43 64 
3.11 58 
3.11 58 
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TABLE XX VII—Continued 
11—HARLEM RIVER. JULY 10, 1911—Continued 






























































222 5.15 |Willis Avenue Bridge, midstream..... 40 48 12 |73 55 47 1 Flood 25. 

223 5.16 |Willis Avenue Bridge, midstream... .. 40 48 12 173 55 47 US Flood 25. 
224 5.30 |Foot of East 109th street, midstream .|40 47 23 |73 56 07 1 Flood 20. 
225 5.31 |Foot of East 109th street, midstream ./40 47 23 |73 56 07 15 Flood 25. 


Location of Samples iat Tidal | Temp. in Oxygen 
Sample | Hour below : oe water rhame 5 Per 
No. | P.M. surface | CUrTe Deg. C. sre C. C.| cent. 
Approximate Latitude |Longitude per |satura- 
litre | tion 
° / ut ° / id eee 
214 4.15 |145th Street Bridge, midstream....... 40 49 10 |73 56 00 1 Flood 25.5 44 | 2.80 53 
215 4.16 |145th Street Bridge, midstream....... 40 49 10 |73 56 00 15 Flood 25.5 44 | 2.80 53 
216 4.30 |Madison Avenue Bridge, midstream.../40 48 49 |73 56 O01 1 Flood 25.5 40 | 2.49 47 
217 4.31 |Madison Avenue Bridge, midstream.../40 48 49 |73 56 O1 15 Flood 20.0 40 | 2.49 47 
218 4.45 |4th Avenue Bridge, midstream....... 40 48 36 |73 56 02 1 Flood 25.5 40 | 2.18 41 
219 4.46 |4th Avenue Bridge, midstream....... 40 48 36 |73 56 02 15 Flood 25.5 40 | 2.18 41 
220 5.00 |8d Avenue Bridge, midstream........ 40 48 25 |73 55 58 1 Flood 25.5 40 | 1.87 35 
221 5.01 |3d Avenue Bridge, midstream........ 40 48 25 |73 55 58 15 Flood 25.5 40 | 1.87 35 
5 
5 
5 
5 











Ww 
lor) 
ee et 
or 
So 
bo 
© 











12—BUTTERMILK CHANNEL. JULY 11, 1911 
High water at Governor’s Island at 8.13 A. M. Low water at 2.06 P. M. 


















































A.M. 

226 9.50 |Inner end of slip foot of Degraw street, 
OLED iy 2 ale ie aan ere 40 41 13 |74 00 25 1 Ebb 26.0 38 | 0.31 6 

227 9.52 |Inner end of slip foot of Degraw street, 
BS EURO, Se wrncde Sic fioncenje-n.n el As 40 41 13 |74 00 25 10 Ebb 25.5 34 | 0.31 6 
228 | 10.07 |Outer end of Degraw street slip ...... 40 41 14 |74 00 29 1 Ebb 25.5 388 | 0.62 12 
229 | 10.09 |Outer end of Degraw street slip ...... 40 41 14 |74 00 29 20 Ebb 2550 34 | 1.87 36 

230 | 10.29 |100 feet off outer end of Degraw street 
RN OMEINTY abc e Kiros beat sete es as 40 41 14 |74 00 31 1 Ebb 25.5 36 | 0.93 18 

231 10.30 |100 feet off outer end of Degraw street 
RUNES? Sus Ss Scie nvedyore oleae, x3 40 41 14 |74 00 31 20 Ebb 25.5 34 | 2.80 54 

232 | 10.31 400 ae off outer end of Degraw street 
SLED). a gS 5 Ob Sie dee er 40 41 14 |74 00 31 30 Ebb 25.5 34 3.11 60 

233 | 10.50 |200 feet off outer end of Degraw street 
AND, Sy'6 ahaa k Bsr ote en eee Ee Ree 40 41 15 |74 00 32 1 Ebb 25.5 36 3.11 60 

234 | 10.51 |200 feet off outer end of Degraw street 
ee en cy sw cine es hes 40 41 15 |74 00 32 20 Ebb 25.5 36 | 3.11 60 

235 | 10.53 |200 feet off outer end of Degraw street 
Pe Aka Sok ee Stee Sila: 8 40 41 15 |74 00 32 35 Ebb 25.5 34 3.11 60 
236 | 11.12 |Inner end of slip east of Pier 32......./40 41 14 |74 00 23 1 Ebb 26.0 36 | 0.31 6 
237 +| 11.14 |Inner end of slip east of Pier 32.......|40 41 14 |74 00 23 10 Ebb 25.5 34 | 0.93 18 
238 | 11.19 |Outer end of slip east of Pier 32...... 40 41 16 |74 00 28 1 Ebb 26.0 36 | 0.62 12 
239 | 11.20 |Outer end of slip east of Pier 32...... 40 41 16 |74 00 28 15 Ebb 25.5 34 | 1.87 36 
240 ime oai200 treet off, Pier 29.5... 0.5 cce55se8 40 41 22 |74 00 26 1 Ebb 25.5 34 3.11 60 
241 iene 200 feet.of Pier 29.........5. cs e see 40 41 22 |74 00 26 20 Ebb 25.5 34 3.43 66 
eee at od 1200 feet off Pier 29.................: 40 41 22 |74 00 26 35 Ebb 25.5 | 34.13.43 66 
243 11.50 |Outer end of slip west of Pier 29...... 40 41 19 |74 00 25 1 Ebb 26.0 384 | 2.49 50 
244 Me oy Outer end of slip west of Pier 29...... 40 41 19 |74 00 25 20 Ebb 25.5 34 | 2.49 50 
245 | 12.06 |Inner end of slip west of Pier 29...... 40 41 18 |74 00 18 1 Ebb 26.0 36 | 1.50 30 
2p 12.08 |Inner end of slip west of Pier 29...... 40 41 18 |74 00 18 10 Ebb 26.0 34 | 1.87 36 
12.23 |100 feet off east end of Pier 33......../40 41 10 |74 00 34 1 Ebb 25.5 34 2.18 40 
248 | 12.24 |100 feet off east end of Pier 33........|40 41 10 |74 00 34 20 Ebb 25.5 34 | 2.80 54 
249 | 12.26 |100 feet off east end of Pier 33........|40 41 10 |74 00 34 30 Ebb 25.5 34 2.80 54 
250 | 12.45 |200 feet off east end of Pier 33........40 41 11 |74 00 35 1 Ebb 25.5 34 | 3.11 60 
251 12.46 |200 feet off east end of Pier 33........ 40 41 11 |74 00 35 20 Ebb 2020 34 on i! 60 
252 | 12.48 |200 feet off east end of Pier 33........40 41 11 |74 00 35 35 Ebb 25.5 34 | 3.11 60 
253 1.18 |200 feet off west end of Pier 33....... 40 41 04 (74 00 46 1 Ebb 35.5 24 | 3.11 60 
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TABLE XXVII—Continued 
12—BUTTERMILK CHANNEL. JULY 11, 1911—Continued 


Location of Samples Feet Temp Per Oxygen 
Sample | Hour below patel: water eon c.c.| Per 
No. | P.M. surface Deg. C. ae per. cent. 
Approximate Latitude |Longitude li seek 
rs es a a Saar Tir iin nn som mrm 
254 1.19 |200 feet off west end of Pier 33....... 40 41 04 |74 00 46 20 Ebb 25.5 34 | 3.43 66 
255 1.21 |200 feet off west end of Pier 33....... 40 41 04 |74 00 46 35 Ebb 25.5 34 | 3.43 66 
256 1.40 |Entrance to Atlantic Basin.......... 40 41 O01 |74 00 45 1 Ebb 25.5 34 | 2.18 40 
257 1.42 |Entrance to Atlantic Basin........... 40 41 01 |74 00 45 20 Ebb 25.5 34 | 2.49 50 
258 1.57 |South side of Atlantic Basin, Bowne 
BITCCLL eee ce ee ee coe on iene 40 40 59 |74 00 33 1 Ebb 26.0 34 | 1.24 24 
259 1.58 |South side of Atlantic Basin, Bowne 
street. a eee ee ye eee 40 40 59 |74 00 33 15 Ebb 26.0 34 | 1.24 24 
260 2.15 |Upper bay, 400 feet off Pier 39....... 40 40 42 |74 01 18 1 Ebb 25.5 34 | 2.80 54 
261 2.16 |Upper bay, 400 feet off Pier 39....... 40 40 42 |74 01 18 30 Ebb 25.5 34 | 3.43 66 
262 2.30 |Upper bay, 600 feet off Pier 39....... 40 40 42 |74 01 20 1 Ebb 25.5 34 | 3.43 66 
263 2.30 |Upper bay, 600 feet off Pier 39....... 40 40 42 |74 01 20 30 Ebb 25.5 34 | 3.43 66 
264 2.45 |Upper bay, 400 feet off Erie Basin en- 
tAHee., oo. eee Cee ene 40 40 19 |74 O1 15 1 Ebb 25.5 34 | 3.11 60 
265 2.46 |Upper bay, 400 feet off Erie Basin en- 
tPANCECe 6s ea a 40 40 19 |74 O1 15 30 Ebb 25.5 384 | 3.43 66 
266 3.00 |Upper bay, 600 feet off Erie Basin en- 
trance. .cby, suee siete eos eae ee 40 40 19 |74 01 17 1 Ebb 25.5 34 | 3.43 66 
267 3.01 |Upper bay, 600 feet off Erie Basin en- 
traheé.c525 Shee ee ere 40 40 19 |74 01 17 30 Ebb 25.5 34 | 3.43 66 
268 3.15 |Upper bay, 500 feet off 53d street, 
Brooklyn'c))\ ose dete © ee ee 40 39 10 |74 01 37 1 Ebb 25.5 34 | 3.43 66 
269 3.16 |Upper bay, 500 feet off 53d street, 
Brooklyn’: .. aie eee ere 40 39 10 |74 01 37 30 Ebb 25.5 34 | 3.43 66 


270 3.30 |Gowanus bay, near anchorage buoy...|40 39 45 |74 01 20 1 Flood 25.5 34 | 3.43 66 
271 3.31 |Gowanus bay, near anchorage buoy...|40 39 45 |74 01 20 30 Flood 25.5 34 | 3.43 66 


18—HUDSON RIVER. JULY 12, 1911 
High water occurred at Governor’s Island at 8.53 A. M. Low water occurred at 2.47 P. M. 





272 ) [Rast river, midway between Battery 

and Governor’s Island 74 00 59 ; 3.11 59 
273 ; East river, midway between Battery 

and Governor’s Island 74 00 59 ; 3.43 65 
274 é East river, midway between Battery 

and Governor’s Island 74 00 59 ; 3.43 65 
275 : Hudson river, midway between Pier A 

and ‘CARRY OLIN wns cee ies 40 42 19 /|74 OL 34 . 3.43 63 
276 : Midway between Pier A and C. R.R. of 

Ne docaee Reha cose oe ee 40 42 19 |74 01 34 ; 3.43 65 
277 : Midway between Pier A and C. R.R. of 

N. J 74 01 34 : 3.43 65 
278 ; Midway between Pier A and C. R.R. of 

Na Jich's6 yacebse ee aa eaene ace eee 40 42 19 |74 01 ‘ 3.43 65 
279 A Midway between Pier A and C. R.R. of 

Ne 74 O1 : 3.43 66 
280 

74 01 3.43 66 

281 . 74 01 3.43 65 
282 : 74 01 3.43 66 
283 ; 74 01 3.43 66 
284 .40 |Off West 23d street, midstream 74 01 3.43 65 
285 : Off West 23d street, midstream 74 O1 3.43 66 
286 .43 |Off West 23d street, midstream 74 O1 3.43 66 
287 .00 |Off West 42d street, midstream 74 00 35 3.74 69 





Sample 
No. 





292 
293 
294 
295 


296 
297 
298 
299 


300 
301 








302 
303 


304 
305 
306 
307 


308 
309 
310 
311 
312 
313 
314 
315 


316 
317 


318 
319 


320 
321 
322 


Hour 
.M. 


12.01 
12.03 
12.20 
12.21 


12.23 
12.40 
12.41 
12.43 


1.00 
101 
1.03 
1.20 


1.21 
1.23 











1.40 
1.41 


1.43 
2.00 
2.01 
2.03 


2.20 
2.21 
2.23 
2.40 
2.41 
2.43 
3.00 
3.01 


3.03 
3.20 


3.21 
3.23 


3.40 
3.41 
3.43 
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TABLE XXVII—Continued 
13—HUDSON RIVER. JULY 12, 1911—Continued 
. Oxygen 
Location of Samples Boat Prati eens a B 
below currant |< Wate tie C.c Per 
surface | CUTE Deg. C. saan ep | cent. 
Approximate Latitude |Longitude fitre carne 
jon 
een) ™hCOU”””)”CUlo pele la le we yh! 
Off West 42d street, midstream....... 40 45 50 |74 00 35 20 Ebb 40 | 3.43 65 
Off West 42d street, midstream....... 40 45 50 |74 00 35 40 Ebb 40 | 3.43 65 
Off West 72d street, midstream....... 40 47 02 |73 59 42 1 Ebb 52 | 4.05 75 
Off West 72d street, midstream....... 40 47 02 |73 59 42 20 Ebb 40 | 3.74 70 
Off West 72d street, midstream....... 40 47 02 |73 59 42 40 Ebb 40 | 3.74 70 
Off West 110th street, midstream..... 40 48 32 |73 58 40 1 Ebb 56 | 4.67 86 
Off West 110th street, midstream..... 40 48 32 |73 58 40 20 Ebb 44 | 3.74 70 
Off West 110th street, midstream..... 40 48 32 |73 58 40 40 Ebb 44 | 3.74 70 
Off West 129th street, midstream..... 40 49 16 |73 58 10 1 Ebb 64 | 5.27 96 
Off West 129th street, midstream..... 40 49 16 /73 58 10 20 Ebb 48 | 4.05 75 
Off West 129th street, midstream..... 40 49 16 |73 58 10 35 Ebb 48 | 4.05 75 
Off West 157th street, midstream..... 40 50 21 |73 57 29 1 Ebb 64 | 5.27 96 
Off West 157th street, midstream..... 40 50 21 |73 57 29 20 Ebb 48 | 4.05 75 
Off West 157th street, midstream..... 40 50 21 |73 57 29 35 Ebb 48 | 4.05 75 
Off Fort Washington Point, midstream|40 51 04 |73 57 13 1 Ebb 68 | 5.61] 100 
Off Fort Washington Point, midstream|40 51 04 |73 57 13 20 Ebb 48 | 4.05 75 
Off Fort Washington Point, midstream/40 51 04 |73 57 13 35 Ebb 48 | 4.05 75 
Off Inwood, midstream.............. 40 52 20 |73 56 24 1 Ebb 68 | 5.61] 100 
Off Inwood, midstream.............. 40 52 20 |73 56 24 20 Ebb 52 | 4.05 75 
Off Inwood, midstream.............. 40 52 20 |73 56 24 35 Ebb 52 | 4.05 75 
Off Spuyten Duyvil, midstream...... 40 52 50 |73 56 04 1 Ebb 80 | 5.61 | 100 
Off Spuyten Duyvil, midstream....... 40 52 50 |73 56 04 20 Ebb 56 | 4.05 75 
Off Spuyten Duyvil, midstream....... 40 52 50 |73 56 04 30 Ebb 56 | 4.05 75 
Off Riverdale, midstream............ 40 54 10 |73 55 25 1 Ebb 80 | 5.61 | 100 
Off Riverdale, midstream............ 40 54 10 173 55 25 20 Ebb 4.33 
Off Riverdale, midstream............ 40 54 10 |73 55 25 30 Ebb 4.33 
Off Mt. St. Vincent, midstream....... 40 54 50 |73 55 15 i Ebb : 
Off Mt. St. Vincent, midstream....... 40 54 50 |73 55 15 20 Ebb 
Off Mt. St. Vincent, midstream....... 40 54 50 |73 55 15 30 Ebb 
Off Federal Sugar Refinery, Yonkers, 
RM RTOADA AOR) Sxet 6 2 aint those 2 0 40 55 47 |73 54 53 1 Ebb 
Off Federal Sugar Refinery, Yonkers, 
Pea EEORI Choise tice oak ds phe no 40 55 47 |73 54 53 20 Ebb 
Off Federal Sugar Refinery, Yonkers, 
BMC ATC pe Ge hs Vater a shale ania 40 55 47 |73 54 53 30 Ebb 
Off power house, upper end of Yonkers, 
RciIMRCATIN Ue. LS ones 4h a2 NSS 0 56 55 |73 54 35 1 Ebb 
Off power house, upper end of Yonkers, 
MU INOTORTINS, re tetn tes Oud ole ads 40 56 55 |73 54 35 20 Ebb 
Off power house, upper end of Yonkers, 
ROCISULOMEI eh. e sieiaet. bec ni susie tobe oo 40 56 55 |73 54 35 30 Ebb 


High water occurred at Governor’s Island at 9.23 A.M. Low water occurred at 3.02 P. M. 


323 
324 
325 
326 





Aa. 
9.20 


9.21 
9.23 
9.28 








14—BUTTERMILK CHANNEL. JULY 13, 1911 








200 feet off outer end of Degraw street 
200 Peek off outer end of Degraw street 
200 feoi off outer end of Degraw street 
50 ae ‘off outer end of Degraw street 


40 41 15 |74 00 32 
40 41 15 |74 00 32 
40 41 15 |74 00 32 
40 41 14 |74 00 30 


20 
35 


Flood 
Flood 
Flood 
Flood 


25.5 
25.0 
25.0 
25.5 


32 
32 
32 
34 


3.11 60 
3.11 60 
3.11 60 
1.24 24 


354 RESULTS OF ANALYSES 


TABLE XXVII—Continued 
14—BUTTERMILK CHANNEL. JULY 13, 1911—Continued 









Location of Samples Feet 
Tidal: 



























































below Per 
surface | Current % cent. 
Approximate Latitude |Longitude litre spesict 
fe} , ” or ut 
327 50 feet off outer end of Degraw street 
Blip 24. F0205' 5 Salen e eet ee eee 40 41 14 |74 00 380 20 Flood 2.80 56 
328 50 feet off outer end of Degraw street 
Alip .:,. WARS ea tae renee aes 40 41 14 |74 00 30 30 Flood 3.11 60 
329 Degraw street slip, outer end......... 40 41 14 |74 00 29 1 Flood 0.93 18 
330 Degraw street slip, outer end......... 40 41 14 |74 00 29 20 Flood 2.18 42 
331 Degraw street slip, inner end......... 40 41 13 |74 00 25 1 Flood 0.47 9 
332 Degraw street slip, immer end......... 40 41 138 |74 00 25 10 Flood 0.62 12 
333 200 feet. off Pier 29 72). 5 09 fav oat ae 40 41 22 |74 00 26 1 Flood 3.11 60 
334 200 feet.off Pier: 2028.02 seh ss ere 40 41 22 |74 00 26 20 Flood 3.11 60 
335 200: feet:ofPiers20 s8- 2 ieee 40 41 22 |74 00 26 30 Flood 3.11 60 
336 : 50 feet off Pier 29, Brooklyn......... 40 41 21 |74 00 25 1 Flood 2.49 48 
337 .42 |50 feet off Pier 29, Brooklyn......... 40 41 21 |74 00 25 30 Flood 3.11 60 
338 | 10.57 |Slip just west of Pier 29, midway up 
Blip 2h. 0 SOS Ae Rey eae, erage 40 41 18 |74 00 21 1 Flood 1.50 30 
339 
SD eect SS Eesti ot Ie toi Bie 4O 41 18 |74 00 21 15 Flood 1.50 30 
340 | 11.10 |200 feet off east end of Pier 33........ 40 41 11 |74 00 35 1 Flood 3.74 72 
341 | 11.11 |200 feet off east end of Pier 33........ 40 41 11 |74 00 35 20 Flood 3.74 72 
342 | 11.18 |200 feet off east end of Pier 33........ 40 41 11 |74 00 35 35 Flood 3.74 72 
343 | 11.30 |50 feet off east end of Pier 33........./40 41 10 |74 00 33 1 Flood 3.74 72 
344 | 11.31 |50 feet off east end of Pier 33......... 40 41 10 |74 00 33 20 Flood 3.74 72 
345 | 11.33 |50 feet off east end of Pier 33......... 40 41 10 |74 00 33 35 Flood 3.74 72 
346 | 11.48 |Entrance to Atlantic Basin...........|40 41 01 |74 00 45 1 Ebb 3.74 72 
347 | 11.50 |South extremity of Atlantic Basin, 
Bowne street Soe eo ea ee 40 40 59 |74 00 33 1 Ebb 1.24 24 
348 | 11.51 |South extremity of Atlantic Basin, 
Bowne strect Aosss ees csc tone eee 40 40 59 |74 00 33 10 Ebb 1.24 24 







15—COURSE FROM GOVERNOR’S ISLAND TO ATLANTIC OCEAN. JULY 13, 1911 


High water occurred at Governor’s Island at 10.28 A. M. Low water at 4.27 P. M. 
High water occurred at Sandy Hook at 8.50 A. M. Low water at 2.30 P. M. 


P.M. % 
349 | 12.00 |East river, midway between Gover- 
nor’s Island and Pier 38, Brooklyn. .|40 40 53 |74 01 19 1 Ebb 24.0 32 | 3.11 59 
350 | 12.01 |East river, midway between Gover- 
nor’s Island and Pier 38, Brooklyn. .|40 40 53 |74 01 19 20 Ebb 24.0 32 | 3.11 59 
351 12.03 |East river, midway between Gover- 
nor’s Island and Pier 38, Brooklyn. .|40 40 53 |74 01 19 35 Ebb 24.0 32, 1 3.11 59 
352 | 12.20 |Upper bay, near nun buoy 14 off Go- 
WADUB. jch sce ota ane moan eee 40 40 04 |74 02 09 1 Ebb 24.5 32) Aide bk 59 














353 | 12.21 |Upper bay, near nun buoy 14 off Go- 

WADA: Jn siete o> «iets eras wna 40 40 04 {74 02 09 20 Ebb 24.0 30 | 3.11 59 
354 | 12.23 /Upper bay, near nun buoy 14 off Go- 

WAMUB:. .. 2s sc tubs Agate sees 40 40 04 |74 02 09 30 Ebb 24.0 30 | 3.11 59 
355 | 12.44 |Upper bay, near Robbin’s Reef bell 

DUOY... <i. kia nn doy Hep reeteee 40 39 15 |74 03 50 1 Ebb 24.5 34 | 3.43 65 
356 | 12.45 |Upper bay, near Robbin’s Reef bell 











Duoy.. ..03'6 Co ao ie ee nee ene 40 39 15 |74 03 50 20 Ebb 24.0 32 | 3.43 65 
357 | 12.47 [Upper bay, near Robbin’s Reef bell 

DUOY.. «319298 cao cee oe ence 40 39 15 |74 03 50 40 Ebb 24.0 28 | 3.43 65 
358 1.07 |Narrows, midway between forts...... 40 36 25 |74 02 48 1 Ebb 23.0 26 | 3.48 66 
359 1.09 |Narrows, midway between forts...... 40 36 25 |74 02 48 40 Ebb 22.0 20 | 3.43 64 
360 1.12 |Narrows, midway between forts...... 40 36 25 |74 02 48 80 Ebb 22.0 20 | 3.43 64 


‘Sample 


No. 


Hour 
P.M. 


DISSOLVED OXYGEN IN THE WATER 


TABLE XXVII—Continued 
15—COURSE FROM GOVERNOR’S ISLAND TO ATLANTIC OCEAN. JULY 13, 1911—Continued 


355 









Location of Samples 


Approximate Latitude 






below 


surface | CUrrent Deg. C. 


Tidal 


water 





eee nn , , i 
| | ET 


361 
362 
363 
364 


NRRee 
iy 
Ow bo 


° ’ ” 


Lower bay by Craven shoal buoy..... 40 35 10 
Lower bay by Craven shoal buoy..... 40 35 10 
Lower bay by Craven shoal buoy..... 40 35 10 
Lower bay Ambrose channel buoy 19../40 32 20 










° ’ 





74 02 
74 02 
74 O1 


aA 





74 02 30 


30 
30 
15 





23.0 
21.5 
21.5 
23.0 


365 
366 
367 
368 


Lo NO oH we) 
wwnoaocd 
RrOWF 


Lower bay Ambrose channel buoy 19..|40 32 20 
Lower bay Ambrose channel buoy 19..|40 32 20 
Lower bay Ambrose channel buoy 6...|40 30 25 
Lower bay Ambrose channel buoy 6.../40 30 25 







74 O1 
74 O1 
73 57 
73 57 


15 
15 
35 
35 





21.5 
21.5 
21.0 
20.0 


(a | | we | RR | ee | eee | epee | peer | RS 


369 
370 


371 
372 


bo 
w 
oO 


3.00 
3.01 
3.03 


Lower bay Ambrose channel buoy 6...|40 30 25 
Atlantic ocean, east of whistling buoy 

outside Ambrose channel........... 40 29 00 
Atlantic ocean, east of whistling buoy 

outside Ambrose channel........... 40 29 00 
Atlantic ocean, east of whistling buoy 

outside Ambrose channel........... 40 29 00 





73 57 
73 53 
73 53 
73 53 


35 
00 
00 
00 














High water occurred at Sandy Hook at 9.23 A. M. Low water at 3.15 P. M. 


373 
374 
375 


A. M. 
8.00 


8.01 
8.03 





East river, midway between Governor’s 


74 O1 
74 01 
74 O1 
74 02 


19 
19 
19 


1 


20.0 
21.0 
20.0 
20.0 


ent. 
land | C. C 
water | per 
litre 
24 3.74 
20 3.74 
20 3.74 
24 5.27 
20 5.28 
20 §.27 
20 5.61 
12 5.61 
12 5.61 
18 5.61 
12 5.61 
12 5.61 


16—COURSE FROM GOVERNOR’S ISLAND TO ATLANTIC OCEAN. JULY 14, 1911 
High water occurred at Governor’s Island at 9.33 A. M. Low water at 4.07 P. M. 


a) i) ee ee 
a | a | a 


—[—$ | 
a | | ee | 


Island and Pier 38, Brooklyn....... 40 40 53 
East river, midway between Governor’s 
Island and Pier 38, Brooklyn....... 40 40 53 
East river, midway between Governor’s 
Island and Pier 38, Brooklyn....... 40 40 53 
Upper Bay, near nun buoy 14 off Go- 
CL Saale 6 MR Ee ata ra ea a RE 40 40 04 
Upper bay, near nun buoy 14 off Go- 
VALLI Sain Ob, Ouro cae CI eae ee 40 40 04 
Upper bay, near nun buoy 14 off Go- 
LIRUIGER cassterehePe vs vies tadelere 315 si e0a(3 0) 40 40 04 
Upper bay, near Robbin’s Reef bell 
CR SOS os aie Ses a 40 39 15 
Upper bay, near Robbin’s Reef bell 
[STON ch ya Cee Me & Re eae 40 15 
Upper bay, near Robbin’s Reef bell 
Pree ea ie a on aces sis 40 39 15 
Narrows, midway between forts...... 40 36 25 
Narrows, midway between forts...... 40 36 25 
Narrows, midway between forts...... 40 36 25 


74 02 
74 02 
74 03 








Nee nn is ll TS 


Lower bay, near Craven shoal’ buoy. .’./40 35 10 
Lower bay, near Craven shoal buoy...|40 35 10 
Lower bay, near Craven shoal buoy...|40 35 10 
Lower bay, near Ambrose channel buoy/40 33 30 


EE | | | 
—————— | | 
| | — SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSeSeeSee 


NN EE re rea! |e eee eee 


10.48 


Lower bay, near Ambrose channel buoy|40 33 30 
Lower bay, near Ambrose channel buoy|40 33 30 
Lower bay, near Ambrose channel buoy|40 32 20 
Lower bay, near Ambrose channel buoy|40 32 20 


Lower bay, near Ambrose channel buoy|40 32 20 
Lower bay, near Ambrose channel buoy|40 30 25 
Lower bay, near Ambrose channel buoy|40 30 25 
Lower bay, near Ambrose channel buoy|40 30 25 


356 RESULTS OF ANALYSES 


TABLE XXVII—Continued 
16—COURSE FROM GOVERNOR’S ISLAND TO ATLANTIC OCEAN. JULY 14, 1911—Continued 




















Location of Samples Feet i Ox 
Sample | Hour below 1 Per 
N Se A.M. surface land a C. cent. 
Approximate Latitude |Longitude Hive rthiek 
° , at ° / a 
397 | 11.20 |Atlantic ocean, midway between Am- 
brose channel buoy 2 and whistling 
buoy farther: outsse. «1s - yee 40 28 20 |73 51 40 
5.76 | 100 
398 | 11.20 |Atlantic Ocean, midway between Am- 
brose channel buoy 2 and whistling 
buoy farther out-<:e65-. cae oe 40 28 20 |73 51 40 5.76 | 100 
399 | 11.23 |Atlantic ocean, midway between Am- 
brose channel buoy 2 and whistling 
buoy farther outs is: sane soe eee 40 28 20 |73 51 40 
5.76 | 100 
17—KILL VAN KULL. JULY 17, 1911 
High water occurred at Governor’s Island at 12.08 A.M. Low water at 6.27 P. M. 
| A.M. 
400 | 10.40 [Upper New York bay, near Robbin’s 
Reel. bells buoyee.. 2 eater cree 40 39 15 |74 03 50 1 Flood | 23.0 30 | 3.74 68 
401 | 10.41 |Upper New York bay, near Robbin’s : 
Reef bell buoy sauacceec tee 40 39 15 |74 03 50 20 Flood | 22.0 24 | 3.74 68 
402 | 10.43 |Upper New York bay, near Robbin’s 
Reef bell buoyes thier 2 cos cee 40 39 15 |74 03 50 40 Flood | 22.0 24 | 3.74 68 
403 | 11.00 |Kill van Kull off Jersey street, New 
Brighton, S. I., midstream......... 40 38 57 |74 05 25 1 Flood | 23.0 32 | 3.43 62 
404 | 11.01 |Kill van Kull off Jersey street, New 
Brighton, 8S. L., midstream......... 40 38 57 |74 05 25 20 Flood | 22.0 24 | 3.74 63 
405 | 11.03 |Kill van Kull off Jersey street, New 
Brighton, 8. I., midstream......... 40 38 57 |74 05 25 40 Flood | 22.0 24 | 3.74 68 
406 | 11.20 |Kill van Kull off Sailors’ Snug Harbor, 
TNIGSLLERIN Spe oe en ee 40 38 50 |74 06 07 1 Flood 23.0 | 32 | 3.43 62 
407 | 11.21 |Kill van Kull off Sailors’ Snug Harbor, 
midstrehiies- acct peas ae ee omer 40 38 50 |74 06 07 20 Flood | 22.0 28 | 3.74 68 
408 | 11.23 |Kall van Kull off Sailors’ Snug Harbor, 
WiUCSUTEHI Sh eee etee Aedes cto neue 40 38 50 |74 06 07 35 Flood | 22.0 28 | 3.74 68 
409 | 11.40 |Kill van Kull off Port Richmond ferry, z 
midstreain ec. tie hee noe eee eae 40 38 35 |74 07 52 1 Flood 23.0 32 | 3.43 62 
410 | 11.41 |Kill van Kull off Port Richmond ferry, 
midstreant..s.n andr etree aaron 40 38 35 |74 07 52 20 Flood 22.0 28 | 3.74 68 
411 11.43 |Kall van Kull off Port Richmond ferry, 
midstream, ate eee oe erate as 40 38 35 |74 07 52 40 Flood 22.0 28 | 3.74 68 
412 | 12.00 |Kill van Kull at buoy S. 2 off Bergen 
SA Point, midstream 37 fers ee cae 40 38 35 |74 08 24 1 Flood 23.0 32 | 3.43 62 
413 | 12.01 |Kill van Kull at buoy S. 2 off Bergen 
Point, midstream 09 seuss tae 40 38 35 |74 08 24 20 Flood 22.0 30 | 3.43 62 
414 | 12.03 |Kill van Kull at buoy S. 2 off Bergen 
Point, midstream «46. aa ee 40 38 35 |74 08 24 40 Flood 22.0 30 | 3.43 62 
415 | 12.20 |Kill van Kull, 100 feet south of Bergen 
Point light, -O:tn, ssc ware cee 40 38 32 |74 08 56 1 Flood 23.0 32 | 3.43 62 
416 | 12.21 |Kill van Kul, 100 feet south of Bergen 
Point light.ns. eee one 40 38 32 |74 08 56 20 Flood 22.0 30 | 3.43 62 
417 | 12.23 /Kill van Kull, 100 feet south of Bergen 
Point light: 4, .eeyiee mee ce eee 40 38 32 |74 08 56 30 Flood 22.0 30 | 3.43 62 














DISSOLVED OXYGEN IN THE WATER 357 
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18—EAST RIVER, CROSS-SECTION, LAWRENCE POINT TO STONY POINT, JULY 18, 1911 


High water occurred at Governor’s Island at 12.53 P.M. Low water at 7.17 A. M. 
High water occurred at Hell Gate at 3.30 P. M. Low water at 9.00 A. M. 





Location of Samples Per Oxygen 


Feet Temp. 

















nnnirem eee we eh below Tidal | vater | cent. Per 
No. | A.M. surface | Current Deg. C. Le C. C. cent. 
Approximate Latitude |Longitude paced ies ee 
ion 
° , 4} ° , 4} 

418 | 10.10 |By buoy 7, near Lawrence Point, As- 
GSS so = ie Pe 40 47 34 |73 54 30 1 Flood 21.5 24 | 3.24 59 

419 | 10.11 |By buoy 7, near Lawrence Point, As- 
OLS Rae on ele ge ae 40 47 34 173 54 30 20 Flood 21.0 24 | 3.24 59 

420 | 10.13 |By buoy 7, near Lawrence Point, ale 
POEM e ime Bread Sie he 6G ies % 0 47 34 |73 54 30 40 Flood 21.0 24 | 3.24 59 

421 | 10.23 |Midway between Lawrence Point ee 
Pee OMNGa ee curs enon ues fos 40 47 45 |73 54 31 Z Flood 21.5 24 | 3.24 59 

422 | 10.24 |Midway between Lawrence Point and 
PEON VEL OIDE. coe ne io lane ty oak 40 47 45 |73 54 31 25 Flood 21.0 24 | 3.24 59 

423 | 10.26 |Midway between Lawrence Point and 
CON Vat ON Ueee res ito eiere alten 40 47 45 |78 54 31 50 Flood 21.0 24 | 3.24 59 

424 | 10.45 |200 feet off East 134th street ferry 
house at Stony Point.............. 40 47 56 |73 54 31 1 Flood 21.5 24 | 3.24 59 

425 | 10.46 |200 feet off East 134th street ferry 
house at stony Points). . 2.34 o2: 40 47 56 |73 54 31 25 Flood 21.0 24 | 3.24 59 

426 | 10.48 |200 feet off East 134th street ferry 
house at Stony Point.............. 40 47 56 |73 54 31 50 Flood 21.0 24 | 3.24 59 
427 | 11.30 |By buoy 7, near Lawrence Point..... 40 47 34 |73 54 30 1 Flood 21.5 28 | 3.09 56 
428 | 11.31 |By buoy 7 near Lawrence Point...... 40 47 34 |73 54 30 20 Flood 21.0 26 | 3.09 56 
429 | 11.33 |By buoy "s near Lawrence Point......|40 47 34 |78 54 30 40 Flood 21.0 26 | 3.09 56 

430 | 11.53 |Midway between Lawrence and Stony 
Premise en ae ce . Gadel et terres 40 47 45 |73 54 31 1 Flood 21.5 28 | 3.09 56 

431 | 11.54 |Midway between Lawrence and Stony 
HEMT Be eG. pies vs Peek reas 40 47 45 |73 54 31 25 Flood 21.0 26 | 3.09 56 

432 | 11.56 |Midway between Lawrence and Stony 
DM Ras wesc ih Gigs 2 envio eee 40 47 45 |73 54 31 50 Flood 21.0 26 | 3.09 56 
433 12.17 |200 feet off East 134th street ferry housel40 47 56 |73 54 31 1 Flood 21.5 28 | 3.09 56 


i a | | | | | RR | 


reece Sekioge ewes 40 47 56 |73 54 31 25 Flood 21.0 26. | 3.09 56 

435 : 12.20 200° feet off East 134th street ferry 
OUTS Ost acta Cio SOe OE Deora 40 47 56 |73 54 31 50 Flood 21.0 26 | 3.24 59 
436 1.00 |By buoy 7, near Lawrence Point...... 40 47 34 |73 54 30 1 Flood 21.5 30 | 2.95 54 
437 1.01 |By buoy i near Lawrence Point...... 40 47 34 |73 54 30 20 Flood 21.0 28 | 2.95 54 
438 1.03 |By buoy 7, near Lawrence Point...... 40 47 34 |73 54 30 40 Flood 21.0 28 | 2.95 54 

439 1.23 |Midway between Lawrence and Stony 
Perit ec ee re as wlbe 2G we os 40 47 45 |73 54 31 b Flood 21.5 30 | 2.95 54 

440 1.24 |Midway between Lawrence and Stony 
TS YE OMe OR eS nee 40 47 45 |73 54 31 25 Flood 21.0 28 | 2.95 54 

441 1.26 |Midway between Lawrence and Stony 
Baer ars Soa ays. 0 os okie ee eitee 40 47 45 |73 54 31 50 Flood 21.0 28 | 3.09 56 


—— | | | | 
or | | a | 


nt ea ne ok enlodetentans 40 47 56 |73 54 31 1 Flood 21.5 30 | 2.95 54 

443 1.47 200. fee off East 134th street ferry 
th a Pa RUS aS De aegis SPA 40 47 56 |73 54 31 25 Flood 21.0 28 | 2.95 54 

444 1.49 |200 feet off East 134th street ferry 
VET caylee calla eae SMP Ste ay 40 47 5° |73 54 31 50 Flood 21.0 28 | 3.09 56 
445 2.30 |By buoy 7 near Lawrence Point....... 40 47 34 |73 54 30 z Flood 21.5 30 | 2.95 54 
446 2.31 |By buoy 7 near Lawrence Point...... 40 47 34 |73 54 30 20 Flood 21.0 28 | 2.95 54 
447 2.33 |By buoy 7 near Lawrence Point...... 40 47 34 |73 54 30 40 Flood 21.0 28 | 2.95 54 

' 448 2.50 |Midway between Lawrence Point and 
OGL EL BC) NO ao gh Oar le i 40 47 45 |73 54 31 1 Flood 21.5 30 | 2.95 54 

449 2.51 |Midway between Lawrence Point an 

Stony. iS aT nee? oe eee eee eae 0 47 45 |73 54 31 25 Flood 21.0 28 | 2.95 54 


SE Ee rn nn nn EE 
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TABLE XXVII—Continued 
18—EAST RIVER, CROSS-SECTION LAWRENCE POINT TO STONY POINT. JULY 18, 1911—Continued. 
: Oxygen 
Location of Samples Pact Tida) | Temp. Bee 
Sample | Hour below current | -°8L, blanch Geen 
No. S surface Deg. C. water a cent. 
Approximate Latitude |Longitude Ti moe 
Oo 
i ee ee nT Trin ic iiime gocctmm ac, CUFUUUUUUUU 
450 2.53 |Midway between Lawrence and Stony 
Pointa.d2s LaGoe nei een eee 40 47 45 |73 54 31 50 Flood | 21.0 28. | 2.95 54 
451 3.10 |200 feet off East 134th street ferry 
housé,. vo. 2% CAE ERR ESS pee 40 47 56 |73 54 31 1 Flood 21.5 30 | 2.95 54 
452 8.11 |200 feet off East 134th street ferry 
housesnicch Ase ee ee 40 47 56 (73 54 31 25 Flood | 21.0 28 | 2.95 54 
453 3.13 |200 feet off East 134th street ferry 
house. Messe were ee ee ee 40 47 56 |73 54 31 50 Flood 21.0 28 | 2.95 54 
454 3.30 |By buoy 7 near Lawrence Point...... 40 47 34 |73 54 30 1 Flood 21.5 30 | 2.95 54 
455 3.31 |By buoy 7 near Lawrence Point...... 40 47 34 |73 54 30 20 Flood 21.0 20 Siiecre 54 
456 3.33 |By buoy 7 near Lawrence Point...... 40 47 34 |73 54 30 40 Flood 21.0 28 | 2.95 54 
457 3.45 |Midway between Lawrence and Stony 
Pointa®. 13. . chet ee eee ee 40 47 45 |73 54 31 1 Flood | 21.5 30 | 2.95 54 
458 3.46 |Midway between Lawrence and Stony 
Pointe so) oe foe oaks tee eee 40 47 45 |73 54 31 25 Flood 21.0 28 | 2.95 54 
459 3.48 |Midway between Lawrence and Stony 
Pointe) eC eee ee eee 40 47 45 |73 54 31 50 Flood | 21.0 28 | 2.95 54 
460 4.00 |200 feet off East 134th street ferry 
howuseyeact oe cae Le were See 40 47 56 |73 54 31 1 Flood 21.5 30 | 2.95 54 
461 4.01 |200 feet off East 134th street ferry 
house (0764. 55 Penne teas eee 40 47 56 |73 54 31 25 Flood 21.0 26 | 3.09 56 
462 4.03 |200 feet off East 134th street ferry 
House sy fe. Temi es eigen as 40 47 56 |73 54 31 50 Flood 21.0 26 | 3.09 56 





19—CROSS-SECTION OF HUDSON RIVER BETWEEN PIER A, MANHATTAN, AND C. R.R. OF N. J. FERRY HOUSE 
JERSEY CITY. JULY 19, 1911 


High water occurred at Governor’s Island at 1.53 P. M. Low water at 7.27 A. M. 









































A.M. 
463 0.15 200 feet ott Pier Avene tn een eee 40 42 16 |74 01 10 1 Ebb 23.0 42 | 3.09 55 
464 9.16. |200 feet off Pier AW ay.ne eee een eee 40 42 16 |74 01 10 20 Ebb 23.0 38 | 2.95 53 
465 9.184200! feetiolt: PiertAm gas pate ce er 40 42 16 |74 01 10 40 Ebb 23.0 36 2.95 53 
466 9.30 |}4 way across from Pier A........... 40 42 17 |74 O01 20 1 Ebb 23.0 42 | 3.09 55 
467 9.31 |14 way across from Pier A........... 40 42 17 |74 01 20 20 Ebb 23.0 38 | 3.09 55 
468 9.33 |14 way across from Pier A........... 40 42 17 |74 01 20 40 Ebb 23.0 36 | 3.09 55 
469 9,45 |Midstreami.. 27 tan is So. hob. os Be 40 42 19 |74 01 34 1 Ebb 23.0 46 | 3.24 58 
470 9.46 | Midstfeamn::<'vinus.cuss «tates Paes 40 42 19 |74 01 34 20 Ebb 23.0 40 | 3.24 58 
471 9 48" Midstream::) wre at eee oe eee 40 42 19 |74 O01 34 40 Ebb 23 388 | 3.24 58 
472 10.00 |34 way across from Pier A........... 40 42 21 |74 01 48 1 Ebb 23.0 46 | 3.09 55 
473 | 10.01 |34 way across from Pier A........... 40 42 21 |74 01 48 20 Ebb 23.0 40 | 3.24 58 
474 | 10.03 |34 way across from Pier A........... 40 42 21 |74 01 48 35 Ebb 23.0 40 | 3.24 58 
475 | 10.15 |200 feet off C. R.R. of N. J. ferry house/40 42 22 |74 01 59 1 Ebb 23.0 48 | 3.09 55 
476 10.16 |200 feet off C. R.R. of N. J. ferry house|40 42 22 |74 01 59 20 Ebb 23.0 44 3.24 58 
477 | 10.18 |200 feet off C. R.R. of N. J. ferry house|40 42 22 |74 01 59 30 Ebb 23.0 44 | 3.24 58 
20—HUDSON RIVER, CROSS-SECTION OF PIER A, MANHATTAN, TO C. R.R. OF N. J. FERRY HOUSE, 
JERSEY CITY. JULY 20, 1911 
High water occurred at Governor’s Island at 2.53 P. M. Low water at 8.27 A M. 
A.M. 
478 9.16 |100 feet off Pier Au cou. tc a eee aie 40 42 16 |74 01 09 1 Ebb 23.0 40 | 2.95 53 
479 9.16 (100 feet off Pier Aiziy.. oe ee 40 42 16 |74 01 09 20 Ebb 22.0 36. | 2.95 53 
480 9.18 |100 feet off Pier Avs. seen eee 40 42 16 |74 01 09 40 Ebb 22.0 36. | 2.95 53 
481 9.23 |14 way across Pier from A........... 40 42 17 |74 01 20 1 Ebb 23.0 40 | 3.00 54 
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20—HUDSON RIVER, CROSS-SECTION OF PIER A, MANHATTAN, TO C. R.R. OF N. J. FERRY HOUSE, 
JERSEY CITY. JULY 20, 1911—Continued. 



















Location of Samples Dine Oxygen 





Temp. 
Tidal cent. 
ola oh |S Se Siaith Sao, Sea acer ee ares Rae aaeEs current De eC, land | C. C, fee 
Approximate Latitude |Longitude vay hae cate 
ion 
482 9.24 |14 way across from Pier A........... 40 42 17 |74 01 20 Ebb 22.0 36 | 3.00 54 
483 9.26 |14 way across from Pier A........... 40 42 17 |74 01 20 Ebb 22.0 36 | 3.00 54 
484 RS IHPORUN. (ic si5 0 ws kiss icon a ae te x 0's 40 42 19 |74 01 34 Ebb 23.0 40 | 3.01 54 
485 Rn AP ePORTE 2 0). wie vines s+ + cee esas ees Ebb 22.0 36 . | 3.01 54 
486 De uN ASUSETORTIN. 5 i Sleaiale ness ceicc as cases Ebb 22.0 36 | 3.01 54 
487 9.40 |34 way across from Pier A........... 40 42 21 |74 01 48 Ebb 23.0 40 | 3.10 55 
488 9.41 |34 way across from Pier A........... 40 42 21 |74 01 48 Ebb 22.0 36 | 3.10 ap 
489 9.43 |34 way across from Pier A........... 40 42 21 |74 O1 48 Ebb 22.0 36 | 3.10 55 
490 9.46 |100 feet off C. R.R. of N. J. ferry house|40 42 22 |74 01 59 Ebb 23.0 40 | 3.03 54 
491 9.47 |100 feet off C. R.R. of N. J. ferry house|40 42 22 |74 01 59 Ebb 22.0 36 | 3.03 54 
492 4 s 100 feet off C. R.R. of N. J. ferry house|40 42 22 |74 01 59 Ebb 22.0 36 | 3.03 54 
493 | 12.15 |100 feet off Pier A, N. Y............. 40 42 16 |74 O01 09 Flood 23.0 40 | 3.09 55 
494 | 12.16 |100 feet off Pier A, N. Y............. 4) 42 16 |74 01 09 Flood 22.0 36 | 3.09 55 
495 | 12.18 /100 feet off Pier A, N. Y............. 40 42 16 /74 O01 09 Flood 22.0 36 | 3.09 55 
496 12.23 |14 way across from Pier A........... 40 42 17 |74 01 20 Flood 23.0 40 | 3.14 56 
497 | 12.24 |14 way across from Pier A........... 40 42 17 |74 01 20 Flood 22.0 36 | 3.14 56 
498 | 12.26 |14 way across from Pier A........... 40 42 17 |74 O1 20 Flood 22.0 36 | 3.14 56 
Bree Sat AICSITCAIN, 0 css ccc eee ca ee se ease 40 42 19 |74 O1 34 Flood 23.0 40 | 3.15 56. 
MMMM Cet NANOSEPCAIN 25 Ff leas owe ne ake cae 40 42 19 |74 01 34 Flood 22.0 36. | 3.15 56 
Pee PCE IVACSUTCATI... «oe o'elncs cca esd oscar ess 40 42 19 |74 O01 34 Flood 22.0 36 | 3.15 56 
502 12.39 |34 way across from Pier A........... 40 42 21 |74 01 48 Flood 23.0 40 | 3.24 58 
503 | 12.40 |34 way across from Pier A........... 40 42 21 |74 O1 48 Flood 22.0 36 | 3.24 58 
504 | 12.42 |34 way across from Pier A........... 40 42 21 |74 O01 48 Flood 22.0 36 | 3.24 58 
505 | 12.47 |100 feet off C. R.R. of N. J. ferry house|40 42 22 |74 01 59 Flood 23.0 40 | 3.17 57 
506 | 12.48 |100 feet off C. R.R. of N. J. ferry house|/40 42 22 |74 01 59 Flood 22.0 BO fo oF 57 
507 | 12.50 |100 feet off C. R.R. of N. J. ferry house|40 42 22 |74 01 59 Flood 22.0 36 | 3.17 57 
508 2.45 1100 feet off Pier A, N. Y.......:....: 40 42 16 |74 O01 09 Flood 23.0 388 | 3.24 58 
509 2.16 |100 feet off Pier A. EN CRY ones Av aatee 40 42 16 |74 01 09 Flood 22.0 36 | 3.24 58 
510 2.18 |100 feet off Pier A, 1g ip Gah SR a carat 40 42 16 |74 01 09 Flood 22.0 36 | 3.24 58 
511 2.22 |14 way across from Pier A........... 40 42 17 |74 01 20 Flood 23.0 38 | 3.29] .59 
512 2.23 |14 way across from Pier A........... 40 42 17 |74 01 20 Flood 22.0 32 | 3.29 59 
513 2.25 |\4 way across from Pier A........... 40 42 17 |74 01 20 Flood 22.0 32 | 3.29 59 
514 MOU MNNIOSITOATY oo. lds dw be ae 2 ea edn 40 42 19 |74 O1 34 Flood 23.0 38 | 3.29 59 
515 PME AM MVALSEP CAI. veccc a eas 3 also old gence cores 40 42 19 |74 01 34 Flood 22.0 30 | 3.29 59 
516 Pe PIMIGGSTCAIN . 2. - Sch ia ps ho pie ee ele 40 42 19 |74 O01 34 Flood 22.0 30 | 3.29 59 
517 2.38 |34 way across from Pier A........... 40 42 21 |74 O1 48 Flood 23.0 38 | 3.24 58 
518 2.39 |34 way across from Pier A........... 40 42 21 |74 O01 48 Flood 22.0 30 | 3.24 58 
519 2.41 |34 way across from Pier A........... 40 42 21 |74 01 48 Flood 22.0 30 | 3.24 58 
520 2.46 |100 st off C. R. R. of N. J. ferry- 
| UENCE ea SR See 40 42 22 |74 01 59 Flood 23.0 38 | 3.17 57 
§21 2.47 |100 feet off C. R. R. of N. J. ferry- 
“RTOS ARs ag en rar 40 42 22 |74 01 59 Flood 22.0 30 | 3.17 57 
§22 2.49 |100 feet off C. R. R. of N. J. ferry- 
PIE otha 6.8 ark Sas an ea See 40 42 22 |74 01 59 Flood 22.0 30 | 3.17 57 





21—EAST RIVER, CROSS-SECTION OF EAST RIVER FROM THROGS NECK (LANDING WEST OF LIGHT) 
TO WHITESTONE LANDING. JULY 21, 1911 


High water occurred at Governor’s Island at 4.08 P. M. Low water at 9.42 A. M. 















11.20 |300 feet off Throgs Neck.. ....|40 48 27 |73 48 16 1 Flood 
11.21 |300 feet off Throgs Neck............. 40 48 27 |73 48 16 25 Flood 


11.23 (300 feet off Throgs Neck............+ 40 48 27 |73 48 16 40 Flood 
526_| 11.43 114 way across from Throgs Neck... .. .140 48 20 173 48 18 1 Flood ; : 
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21—EAST RIVER, CROSS-SECTION OF EAST RIVER FROM THROGS NECK (LANDING WEST OF LIGHT) 
TO WHITESTONE LANDING. JULY 21, 1911—Continued 























: Oxygen 
Location of Samples ect sa Temp. oe 
Sample | Hour below current | Wate! dander! Per 
No. | A.M. surface | °U* Deg. C. wate per. cent. 
Approximate Latitude |Longitude itre wove 
re es a en en mi Tite iuoes ie 
» 527 | 11.44 |14 way across from Throgs Neck......|/40 48 20 |73 48 18 20 Flood 19.5 22 | 4.00 71 
528 = : co 4% way across from Throgs Neck......|/40 48 20 |73 48 18 40 Flood 19.5 22 | 4.00 71 
529 | 12.20 Halfway acrosss mrt em acre 40 48 09 |73 48 21 1 Flood 20.0 24 | 4.01 72 
5a0 i252) | Hali-way-acrossn semis emia tere 40 48 09 |73 48 21 20 Flood 19.5 22 | 4.00 71 
531, 1) °1223 |\Hali-way acrosa. ee) ee ee 40 48 09 |73 48 21 35 Flood 19.5 22 | 4.00 71 
532 | 12.48 |34 way across from Throgs Neck......|40 47 58 |73 48 24 1 Flood 20.0 24 | 4.01 72 
5383 | 12.44 |34 way across from Throgs Neck....../40 47 58 |73 48 24 20 Flood 19.5 22 | 4.00 i. 
534 | 12.46 |84 way across from Throgs Neck....../40 47 58 |73 48 24 30 Flood 19.5 22 | 4.00 71 
535 1.10 |300 feet off Whitestone landing....... 40 .47 50 |73 48 28 1 Flood 20.0 24 | 4.01 72 
536 1.11 [300 feet off Whitestone landing....... 40 47 50 |73 48 28 20 Flood 19.5 22 | 4.00 71 
537 1.13 |300 feet off Whitestone landing....... 40 47 50 |73 48 28 30 Flood 19.5 22 | 4.00 71 








22—HUDSON RIVER FROM MOUTH TO YONKERS. JULY 25, 1911 


High water occurred at Governor’s Island at 7.23 A. M. Low water at 1.47 P. M. 
High water occurred at Hell Gate at 9.20 A. M. Low water at 3.16 P. M. 



































A.M. 
538 9.10 |Midway between Pier A and C. R. R. of 
N. J. ferry, Jersey City............ 40 42 19 |74 01 34 1 Ebb 21.0 32 | 3.00 54 
539 9.12 |Midway between Pier A and C. R. R. of 
N. J. ferry, Jersey City............ 40 42 19 |74 01 34 40 Ebb 21.0 28 | 3.00 54 
540 9.30 |Midstream off West 23d st........... 40 45 09 |74 01 00 1 Ebb 2175 38 | 3.01 54 
541 9.32 |Midstream off West 23d st........... 40 45 09 |74 01 00 40 Ebb 21.0 32 | 2.80 51 
542 10.35 |Midstream off West 42d st........... 40 45 50 |74 00 35 yl Ebb 22.0 40 2.86 51 
543 | 10.37 |Midstream off West 42d st........... 40 45 50 |74 00 35 40 Ebb 21.5 36 | 2.86 51 
544 | 11.00 |Midstream off West 72d st........... 40 47 02 |73 59 42 1 Ebb 23.0 42 | 3.29 59 
545 | 11.02 |Midstream off West 72d st........... 40 47 02 |73 59 42 40 Ebb 22.0 40 | 3.15 56 
P.M. 
546 12.15 |Midstream off West 129th st......... 40 49 16 |73 58 10 1 Ebb 23.5 52 4.00 71 
547 | 12.17 |Midstream off West 129th st......... 40 49 16./73 58 10 30 Ebb 23.0 50 | 3.86 69 
548 1.00 |Midstream off Ft. Washington point. .|40 51 04 |73 57 13 1 Ebb 23.5 64 | 4.24 75 
549 1.05 |Midstream off Ft. Washington point. .|40 51 04 |73 57 13 30 ~ Ebb 23.0 56 | 3.70 65 
550 2.15 |Midstream off Spuyten Duyvil creek...|40 52 50 |73 56 04 1 Ebb 23.5 66 | 4.43 78 
551 2.17 |Midstream off Spuyten Duyvil creek...|40 52 50 |73 56 04 30 Ebb 23.0 60 | 3.86 68 
552 3.00 |Midstream off Mt. St. Vincent....... 40 54 50 |73 55 15 1 Ebb 24.0 72 | 4.94 87 
553 3.02 |Midstream off Mt. St. Vincent....... 40 54 50 |73 55 15 30 Ebb 23.5 68 | 4.66 82 
554 3.30 |Midstream off point 1000 feet above 
Power house at Northern end of 
Sonkers,.s stokes np ear orate 40 57 06 |73 54 31 1 Ebb 24.0 76 | 5.44 96 
555 3.32 |Midstream off point 1000 feet above 
Power house at Northern end of 
Yorkers... Si duce sentianee ee 40 57 06 |73 54 31 30 Ebb 23.5 72 =| 5.29 93 
23—HUDSON RIVER FROM MOUTH TO YONKERS. JULY 26, 1911 . 
High water at Governor’s Island at 8.23 A. M. Low water at 2.47 P. M. 
High water at Hell Gate at 10.15 A. M. Low water at 4.14 P. M. 
A.M. 
556 | 10.15 |Midway between Pier A and C. R. R. 
of N. J. ferry, Jersey City.......... 40 42 19 |74 01 34 i Ebb 22.0 382 | 3.14 57 
557 | 10.16 |Midway between Pier A and C. R. R. 
of N. J. ferry, Jersey City.......... 40 42 19 |74 O1 34 20 Ebb 21.5 32 | 3.29 59 
558 10.18 |Midway between Pier A and C. R. R. 
of N. J. ferry, Jersey City.......... 40 42 19 |74 01 34 40 Ebb 21.5 32 | 3.29 59 


f 


Sample 
No. 


Hour 
.M. 


DISSOLVED OXYGEN IN THE WATER 


TABLE XX VII—Continued 
23—HUDSON RIVER FROM MOUTH TO YONKERS. JULY 26, 1911—Continued 
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Oxygen 
Per 
C.-C: oenk. 
tire satura- 
ne tion 
2.80 51 
Sato ‘iy 
seks 57 
3.00 54 
3.29 59 
3.29 59 
3.01 54 
2.80 51 
2.80 51 
3.00 54 
3.43 61 
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3.57 64 
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4.00 71 
Sere 66 
Sate 66 
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3.70 66 
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4.24 76 
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3.84 69 
4.26 76 
3.86 69 
3.86 69 
4.94 88 
4.38 78 
4.38 78 
5.05 90 
4.58 82 
4.58 82 
5.44 96 
5.21 91 
5.07 90 


24—-EAST RIVER, CROSS-SECTION FROM PIER 10, MANHATTAN, TO PIER 10, BROOKLYN. JULY 27, 1911 
High water at Governor’s Island at 9.23 A. M. Low water at 3.36 P. M. 
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24—-EAST RIVER, CROSS-SEC TION FROM PIER 10, MANHATTAN, TO PIER 10, BROOKLYN, JULY 27, 1911—Continued 











Location of Samples 


















































Feet Tidal Temp. 
Sample | Hour below i 2 ae water 
No. | A.M. surface | CUTEDY | Neg. C. 
Approximate Latitude |Longitude 
re a rr ren Tcmnnre iene dh UU 
606 9.49 [Midstreainas inten etal here we 40 42 03 |74 00 11 40 Flood 22.0 
607 9.54 |84 way across from Pier 10, Manhattan|40 42 00 |74 00 05 1 Flood 22.0 
608 9.55 |34 way across from Pier 10, Manhattan|40 42 00 |74 00 05 20 Flood 22.0 
609 9.57 |84 way across from Pier 10, Manhattan|40 42 00 |74 00 05 35 Flood 22.0 
610 | 10.02 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 1 Flood 22.0 
611 10.03 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 20 Flood 22.0 
612 | 10.05 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 35 Flood 22.0 
613 | 12.00 |100 feet off Pier 10, Manhattan...... 40 42 09 (74 00 22 1 Ebb 22.0 
P.M. 
614 | 12.01 |100 feet off Pier 10, Manhattan.......|/40 42 09 |74 00 22 20 Ebb 22.0 28 | 2.81 51 
615 | 12.03 |100 feet off Pier 10, Manhattan....... 40 42 09 |74 00 22 35 Ebb 22.0 28 | 2.81 51 
616 | 12.08 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 1 Ebb 22.0 28 | 2.90 53 
617 | 12.09 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 20 Ebb 22.0 ‘28 «| 2.90 53 
618 | 12.11 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 40 Ebb 22.0 28 | 2.90 53 
619 - 412.16; Midstresmaya ayia ss os ete ae 40 42 03 |74 00 11 1 Ebb 22.0 28 | 3.09 56 
620 - 12.17) |Midstreanio2% occ. arn cee 40 42 03 |74 00 11 20 Ebb 22.0 28 | 3.24 59 
G21: 4 2.09) | Midstreanmst. 0 petoel veges ce ee 40 42 03 |74 00 11 40 Ebb 22.0 28 | 3.24 59 
622 | 12.24 |34 way across from Pier 10, Manhattan|40 42 00 |71 00 05 1 Ebb 22.0 28 | 3.00 55 
623 | 12.25 |84 way across from Pier 10, Manhattan|40 42 00 |71 00 05 20 Ebb 22.0 28 | 3.14 57 
624 | 12.27 |34 way across from Pier 10, Manhattan|40 42 00 |71 00 05 35 Ebb 22.0 28 | 3.14 57 
625 | 12.32 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 1 Ebb 22.0 28 | 2.88 52 
626 | 12.33 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 20 Ebb 22.0 28 | 2.88 52 
627 | 12.35 {100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 35 Ebb 22.0 28 | 2.88 52 
628 2.00 |100 feet off Pier 10, Manhattan....... 40 42 09 |74 00 22 1 Ebb 22.0 30 | 2.70 49 
629 2.01 |100 feet off Pier 10, Manhattan.......|40 42 09 |74 00 22 20 Ebb 22.0 30 | 2.70 49 
630 2.03 |100 feet off Pier 10, Manhattan....... 40 42 09 |74 00 22 85 Ebb 22.0 30 | 2.70 49 
631 2.08 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 il Ebb 22.0 30 | 2.76 51 
632 2.09 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 20 Ebb 22.0 30 | 2.76 51 
633 2.11 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 40 Ebb 22.0 30 | 2.76 51 
634 2.16: | Midatréain 05 eaceaciamee een ree 40 42 03 |74 00 11 1 Ebb 22.0 30 | 2.95} 54 
635 217) (Midstream. A eh ee ces ek eee 40 42 03 |74 00 11 20 Ebb 22.0 30 | 3.09 56 
636 2.3419. i Midstream” (oh cteec ucts as sani 40 42 03 |74 00 11 40 Ebb 22.0 30 | 3.09 56 
637 2.24 |34 way across from Pier 10, Manhattan|40 42 00 |71 00 05 1 Ebb 22.0 30 | 2.86 52 
638 2.25 |34 way across from Pier 10, Manhattan|40 42 00 |71 00 05 20 Ebb 22.0 380 | 2.86 52 
639 2.27 |34 way across from Pier 10, Manhattan|40 42 00 |71 00 05 35 Ebb 22..0 30 | 2.86 52 
640 2.32 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 1 Ebb 22.0 380 | 2.74 50 
641 2.33 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 20 Ebb 22.0 30 | 2.74 50 
642 2.35 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 35 Ebb 22.0 30 | 2.74 50 








25—EAST RIVER, CROSS-SECTION FROM THROGS NECK TO WHITESTONE LANDING. JULY 28, 1911 


High water at Governor’s Island at 10.23 A.M. Low water at 4.52 P. M. 
High water at Hell Gate at 12.10 P.M. Low water at 6.00 P. M. 











A.M. 
643 a 300 feet off west landing, Throgs Neck.|40 48 27 |73 48 16 1 Ebb 19.0 22 | 4.71 84 
.M. 
644 | 12.01 |300 feet off west landing, Throgs Neck.|40 48 27 |73 48 16 25 Ebb 19.0 22 | 4.71 84 
645 | 12.03 |300 feet off west landing, Throgs Neck.|40 48 27 |73 48 16 40 Ebb 19.0 22 | 4.71 84 
646 | 12.20 |14 way across from Throgs Neck..... 40 48 20 |73 48 18 1 Ebb 19.0 22 | 4.71 84 
647 | 12.21 |14 way across from Throgs Neck...... 40 48 20 |73 48 18 20 Ebb 19.0 22 | 4.71 84 
648 12.23 |14 way across from Throgs Neck...... 40 48 20 |73 48 18 40 Ebb 19.0 22 4.71 84 
649 12:40: (\Midstreaminn 2.0) opts seen eee 140 48 09 |73 48 21 1 Ebb 19.0 22 4.71 84 





650 | 12,41.|Midstream::... genic. . Gece eee 40 48 09 |73 48 21 20 Ebb 19.0 22 FORGE 84 


DISSOLVED OXYGEN IN THE WATER 363 
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25—EAST RIVER, CROSS-SECTION FROM THROGS NECK TO WHITESTONE LANDING. 
JULY 28, 1911—Continued 





Per Oxygen 


Location of Samples Feet 























Temp. a kee 
Tidal cent 
Sample below water | ; Per 
No. .M. surface | Current Deg. C. Lak nh as cent. 
Approximate Latitude |Longitude litre Ss ade 
ion 
ene > | lon ry fous oe |. 
651 : AON ay as Oa a ee 40 48 09 |73 48 21 35 Ebb 19.0 22 | 4.71 84 
652 d 34 way across from Throgs neck...... 40 47 58 !73 48 24 1 Ebb 19.0 Ppa iat eal 84 
653 : 34 way across from Throgs Neck...... 40 47 58 |73 48 24 20 Ebb 19.0 22 | 4.71 84 
654 : 34 way across from Throgs Neck...... 40 47 58 |78 48 24 30 Ebb 19.0 22 | 4.71 84 
655 2 300 feet off Whitestone landing....... 40 47 50 |73 48 28 il Ebb 19.0 22 | 4.71 84 
656 , 300 feet off Whitestone landing....... 40 47 50 |73 48 28 20 Ebb 19.0 22 | 4.71 84 
657 ; 300 feet off Whitestone landing....... 40 47 50 |73 48 28 30 Ebb 19.0 Apher ral 84 
26—BUTTERMILK CHANNEL. JULY 31, 1911 
High water at Governor’s Island at 12.23 P.M. Low water at 6.47 P. M. 
A. M. 
11.15 |200 feet off Degraw street slip, Brook- 
0) ice Ec Lae aera 40 41 15 |74 00 32 1 Flood 22.0 26 | 2.95 54 
659 | 11.16 |200 ) feet off Degraw street slip, Brook- 
UTE, GURY oan A hone ane 40 41 15 |74 00 32 20 Flood 22.0 26 | 2.95 54 
660 | 11.18 200. feet off Degraw street slip, Brook- 
inply la ONS es Sale Gee CITI ALi 40 41 15 |74 00 32 35 Flood 22.0 26 | 2.95 54 
661 11.25 |50 eet off Degraw street slip......... 40 41 14 |74 00 31 1 Flood 22.0 26 | 2.86 52 
662 | 11.26 |50 feet off Degraw street slip......... 40 41 14 '74 00 31 20 Flood 22.0 26 | 2.86 52 
663 | 11.28 |50 feet off Degraw street slip......... 40 41 14 |74 00 31 30 Flood 22.0 26 | 2.86 52 
664 | 11.35 |Degraw street slip, outer end......... 40 41 14 |74 00 29 1 Flood 22.0 26 | 1.47 27 
665 | 11.36 |Degraw street slip, outer end......... 40 41 14 |74 00 29 20 Flood 22.0 26 | 2.65 48 
666 | 11.45 |Degraw street slip, inner end......... 40 41 13 |74 00 25 1 Flood 22.0 26 | 1.43 26 
667 | 11.46 |Degraw street slip, inner end......... 40 41 13 |74 00 25 10 Flood 22.0 26 | 1.43 26 
668 | 12.00 |200 feet off Pier 29, Brooklyn........ 40 41 22 |74 00 26 1 Flood 22.0 26 | 2.95 54 
P.M. 
669 | 12.01 |200 feet off Pier 29, Brooklyn........ 40 41 22 |74 00 26 20 Flood 22.0 26 | 2.95 54 
670 | 12.03 |200 feet off Pier 29, Brooklyn........ 40 41 22 |74 00 26 30 Flood 22.0 26 | 2.95 54 
671 | 12.20 |200 feet off east end of Pier 33, Brook- 
POM ec hne hae Uk wa ans We Bis are 40 41 11 |74 00 35 1 Flood 22.0 26 | 3.00 55 
672 | 12.21 |200 } feet off east end of Pier 33, Brook- 
EES Se eae See ee 40 41 11 |74 00 35 20 Flood 22.0 26 | 3.00 55 
673 12.23 |200 feet off east end of Pier 33, Brook- 
eee ee Tee ee he als 's wiles ois 40 41 11 |74 00 35 35 Flood 22.0 26 | 3.00 55 
674 2.00 |200 feet off Degraw street slip........ 40 41 15 |74 00 32 1 Ebb 22.0 30 | 2.80 51 
675 2.01 |200 feet off Degraw street slip........ 40 41 15 |74 00 32 20 Ebb 22.0 28 | 2.80 51 
676 2.03 |200 feet off Degraw street slip........ 40 41 15 |74 00 32 35 Ebb 22.0 28 | 2.80 51 
677 2.10 |50 feet off Degraw street slip......... 40 41 14 |74 00 30 1 Ebb 22.0 30 | 1.48 26 
678 2.11 |50 feet off Degraw street slip......... 40 41 14 |74 00 30 20 Ebb 22.0 28 | 2.72 49 
679 2.13 |50 feet off Degraw street eo Rese 40 41 14 |74 00 30 30 Ebb 22.0 28 | 2.72 49 
680 2.20 |Degraw street slip, outer end.. ..|40 41 14 |74 00 29 1 Ebb 22.0 30 | 0.59 11 
681 2.21 |Degraw street slip, outer end......... 40 41 14 /74 00 29 | - 20 Ebb 22.0 30 | 0.90 16 
682 2.30 |Degraw street slip, inner end...... .../40 41 13 |74 00 25 1 Ebb 22.0 30 | 0.286 5 
683 2.31 |Degraw street slip, i inner end......... 40 41 13 |74 00 25 10 Ebb 22.0 30 | 0.286 5 
684 2.201200 feet: off Pier 29....0...6. 0... 40 41 22 |74 00 26 1 Ebb 22.0 30 | 2.80 51 
685 41 (200 feet off Pier 29...............-- 40 41 22 |74 00 26 20 Ebb 22.0 28 | 2.80 51 
686 easy e00 deet Off Pier 29... 0.5 ce. eee cee eae 40 41 22 |74 00 26 30 Ebb 22.0 28 | 2.80 51 
687 3.00 |200 feet off east end of Pier 33........ 40 41 11 |74 00 35 1 Ebb 22.0 30 | 2.28 41 
688 3.00 |200 feet off east end of Pier 33........ 40 41 11 |74 00 35 20 Ebb 22.0 28 | 2.72 49 
689 3.03 |200 feet off east end of Pier 33........ 40 41 11 |74 00 35 35 Ebb 22.0 28 | 2.72 49 


ee —eeaeaes<=<S<S<S<osaaSSSISSo a <Sa9>—00—aw—a=>_—=—='=': 
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27—GOWANUS CANAL. JULY 31, 1911 
High water at Governor’s Island at 12.23 P.M. Low water at 6.47 P. M. 





Location of Samples Per Oxygen 


Feet Tidal Temp. 







cent. 
Sat Bee below | quent | 2, | fond |. 0.| Ze 
0. ; , 8 water | per : 
Approximate Latitude |Longitude litre spat 


a a | a | | aS | | 


° ; Mu 


690 3.30 |At mouth of Gowanus canal, 25th street/40 39 55 |74 00 25 1 Flood 23 0 SON elena 32 
691 3.31 |At mouth of Gowanus canal, 25th street|40 39 55 |74 00 25 15 Flood 23.0 30 eleag 32 
692 3.45 |Hamilton Avenue Bridge............ 40 40 17 |73 59 56 1 Flood 23.0 30 | 1.43 26 
693 3.46 |Hamilton Avenue Bridge............ 40 40 17 |73 59 56 iss Flood 23.0 30 | 1.43 26 








28—EAST RIVER AND LONG ISLAND SOUND. AUGUST 1, 1911 


High water at Governor’s Island at 1.83 P. M. Low water at 6.57 A. M. 
High water at Hell Gate at 3.22 P. M. Low water at 8.58 A. M. 





A.M. 
694 9.20 |East river, midway between Clason 
Point and College Point.......\.... 40 48 00 |73 51 10 24 | 3.95 73 
695 9.21 |East river, midway between Clason 
Point and College Point........... 40 48 00 |73 51 10 24 | 3.95 73 
696 9.23 |East river, midway between Clason 5 
Point and College Point........... 40 48 00 {73 51 10 24 | 3.95 73 
697 9.35 |East river, midway between Throgs 
Neck and Willet’s Point........... 40 47 57 |73 47 21 24 | 4.42 82 
698 9.36 |East river, midway between Throgs 
Neck and Willet’s Point........... 40 47 57 |73 47 21 22 | 4.42 82 
699 9.38 |East river, midway between Throgs 
Neck and Willet’s Point........... 40 47 57 |73 47 21 22 | 4.42 82 
700 9.55 |Long Island Sound, just north of Step- 
pHing spones Lehbrsee a peace eee 40 49 35 |73 46 35 22 | 4.71 87 
701 9.56 |Long Island Sound, just north of Step- 
ping Stones light, Jceet: sss asa vik 40 49 35 |73 46 35 20 | 4.71 87 
702 9.58 |Long Island Sound, just north of Step- 
ping Stones light. . ; .|40 49 35 |73 46 35 20 | 4.71 87 
703 | 10.25 |Long Island Sound, just ‘south of Exe- 
cution Rocks lig Hite. Sass ae 40 52 30 |73 44 15 20 | 5.01 96 
704 | 10.26 |Long Island Seal just south of Exe- 
CUlION HEnb ate eae me oe ee 40 52 30 |73 44 15 20 | 5.01 96 
705 | 10.28 |Long Island Sound, just south of Exe- 


Cution Rotks lighti sso. faa ee 40 52 30 |73 44 15 20 | 5.01 96 














29—MANHASSET BAY, LONG ISLAND. AUGUST 1, 1911 
Low water at Port Washington at 11.30 A. M. 


A.M. 
706 | 10.45 |Midway between Barker Point and 
Hewlett Point, entrance of Man- 
hasset. bay:, so. ans race Cone 40 50 35 |73 44 45 1 Ebb 22.0 24 | 5.01 93 
707 | 10.46 |Midway between Barker Point and 
Hewlett Point, entrance of Man- 


hasset. bay....4.%59) oaeee meme een 40 50 35 |73 44 45 15 Ebb 22.0 24 | 5.01 93 
708 | 11.00 |Manhasset bay, by buoy 1, off Plum 

Point.) 0). 0 ianeee ane ee Oe 40 49 45 |73 43 30 1 Ebb 22.0 24 | 5.15 96 
709 | 11.01 [Manhasset bay, by buoy 1, off Plum 

PONE: iis wa'diat ook) ee eee 40 49 45 |73 43 30 10 Ebb 22.0 24 | 5.15 96 
710 | 11.14 |Manhasset bay, by buoy 3, off Tom 

Point. 1h. Ves ae ae 40 49 45 |73 42 40 1 Ebb 22.0 24 | 5.15 96 


711 =| 11.15 |Manhasset Seo Mek poe 3, off Tom 
Point. . .|40 49 45 |73 42 40 10 Ebb 22.0 24 | 5.15 96 
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29—MANHASSET BAY, LONG ISLAND. AUGUST 1, 1911—Continued 











Location of Samples 































































Sample | Hour 
o. | A.M. 
Approximate Latitude 
712 | 11.29 |Manhasset bay, at Port Washington 
PRAT OCH ches fairs. nib s.0 oslo dies 0. 73 42 20 
713 | 11.30 |Manhasset bay, at Port Washington 
vee CTL O90 (00 at ee eh 73 42 20 
714 1.30 |Manhasset bay, at Port Washington 
PUNO UOC. heisiccs cake ss sca eke 73 42 20 
715 1.31 |Manhasset bay, at Port Washington 
PUES 07 SOR a ey eee 73 42 20 
716 2.00 |Manhasset bay, by buoy 3, off Tom 
LE cea a ee 73 42 40 
717 2.01 |Manhasset bay, by buoy 3, off Tom 
OU PI i a a 73 42 40 
718 2.30 |Manhasset. bay, by buoy 1, off Plum 
“OPA feet pegs Stan arg eae 73 43 30 
719 2.31 |Manhasset bay, by buoy 1, off Plum 
SELES tii bi cds ra SRE ce en 73 43 30 
720 2.50 |Midway between Barker Point and 
Hewlett Point, entrance of bay.... 73 44 45 
721 2.51 |Midway between Barker Point and 
Hewlett Point, entrance of bay..... 73 44 45 
80—LONG ISLAND SOUND AND EAST RIVER. AUGUST 1, 1911 
P.M. 
722 3.20 |Long Island Sound, just south of Exe- 
Baibron ROCKS, Ugh E ocu0.esncl aso eek 40 52 30 |73 44 15 5.44 | 100 
723 3.21 |Long Island Sound, just south of Exe- 
CtAGUMEVOCK ANI Gb et erat eae 40 52 30 |73 44 15 5.44 | 100 
724 3.23 |Long Island Sound, just south of Exe- 
SHON ROCKS Hebb ss. 6: 3.6 oe oss ae 40 52 30 |73 44 15 5.44 | 100 
725 4.00 |Long Island Sound, just north of Step- 
ping Stones lights.26..6.% 0.4045 40 49 35 |73 46 35 5.05 94 
726 4.01 |Long Island Sound, just north of Step- 
ping Stones light.................. 40 49 35 173 46 35 5.05 94 
727 4.03 |Long Island Sound, just north of Step- 
Pig Stones light. ws .e ks bes ness 40 49 35 |73 46 35 5.05 94 
728 | 4.30 |East river, midway between Throgs 
Neck and Willet’s Point........... 40 47 57 |73 47 21 4.86 90 
729 4.31 |East river, midway between Throgs 
Neck and Willet’s Point............|40 47 57 |73 47 21 4.86 | 90 
730 4.33 |East river, midway between Throgs 
Neck and Willet’s Point........... 40 47 57 |73 47 21 4.86 | 90 
731 5.15 |East river, midway between Clason 
Point and College Point........... 40 48 00 |73 51 10 4.58 85 
732 5.16 |East river, midway between Clason 
Point and College Point........... ‘40 48 00 |73 51 10 4.58 | 85 
733 5.18 |East river, midway between Clason 
. Point and College Point........... 40 48 00 |73 51 10 4.58 85 
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81—LOWER NEW YORK BAY. AUGUST 2, 1911 


High water at Governor’s Island at 1.32 P.M. Low water at 7.18 A. M. 
High water at Sandy Hook at 12.54 P.M. Low water at 6.382 A. M. 

















Location of Samples Feet Ten Per Oxygen 
Tidal P: | cent. | 
Sample below rrent | <%=, | tand |) Gue Per 
No. surface | Deg. C. * ~* | cent. 
. . : water | per PA 
Approximate Latitude | Longitude litre ve Aa 
rs a i ee an nen ier Pon mye NE MMT PR 
734 Midway between South Beach, S. L, 
and Hoffman Island 74 03 35 : 20 | 5.44} 100 
735 
and Hoffman Island 74 03 35 4 20 | 5.44} 100 
736 Midway between Midland Beach and 
Swinburne Island 74 03 50 : 20 | 5.44] 100 
737 Midway between Midland Beach and 
Swinburne Island 40 34 20 |74 03 50 ; 18 | 5.44} 100 
738 1 mile off Elm Tree beacon on line with 
West Bank light 74 04 45 : 18 | 5.44] 100 
739 1 mile off Elm Tree beacon on line with 
West Bank light 40 33 20 |74 04 45 ; 18 | 5.44} 100 
740 By nun buoy 2, west of Old Orchard 
light 40 30 55 |74 07 00 : 18 | 5.44} 100 
41 
0 30 55 |74 07 00 3 18 | 5.44} 100 
32—RARITAN BAY. AUGUST 2, 1911 
742 | 12.20 |By spar buoy 4, off Seguine Point.....|40 30 35 |74 09 10 4 Flood 21.5 18 | 5.44] 100 
743 | 12.21 |By spar buoy 4, off Seguine Point.....|40 80 35 |74 09 10 15 Flood 21.5 18 | 5.44] 100 
744 | 12.35 |By spar buoy 4%, off Seguine Point. .|40 30 15 |74 10 05 i‘ Flood 21.5 18 | 5.44] 100 
745 | 12.36 |By spar buoy 44, off Seguine Point. .|40 30 15 |74 10 05 15 Flood 21.5 18 | 5.44] 100 
746 | 12.50 |By spar buoy 8, off Seguine Point.....|40 30 30 |74 11 20 1 Flood 21.5 | 20 | 5.44} 100 
747 | 12.51 |By spar buoy 8, off Seguine Point...../40 30 30 |74 11 20 15 Flood 21.5 20 | 5.44} 100 
748 1.05 |By can buoy 5, off Princess bay...... 40 30 30 |74 12 20 1 Flood 22.0 22 | 5.44! 100 
749 1.06 |By can buoy 5, off Princess bay...... 40 30 20 |74 12 20 15 Flood 22.0 22 | 5.44} 100 
750 1.20 |By nun buoy 6, farther west......... 40 29 45 |74 18 35 1 Flood 22.0 22 | 5.44} 100 
751 1.21 |By nun buoy 6, farther west......... 40 29 45 |74 18 35 15 Flood 22.0 22 | 5.44] 100 
752 1.35 |By buoy 8, off Great Beds light.......|40 29 05 |74 14 20 1 Flood 22.0 22 | 5.44] 106 
753 1.36 |By buoy 8, off Great Beds light...... 40 29 05 |74 14 20 15 Flood | 22.0 22 | 5.44} 106 





Eee * 





754 1.50 |1 mile off Cheesequake creek in Rari- 











tan DAY recs noe see oat eae 40 28 35 |74 15 05 1 Flood 

755 1.51 |1 mile off Cheesequake creek in Rari- 
tan bay divs is yeh eee 4 28 35 |74 15 05 rf Flood 
756 2.02 |Cheesequake creek at mouth......... 40 27 50 |74 15 30 1 Flood 
757 2.03 |Cheesequake creek at mouth......... 40 27 50 |74 15 30 6 Flood 
758 2.02 |Cheesequake creek at mouth......... 40 27 50 |74 15 30 1 Flood 
759 2.03 §Cheesequake creek at mouth......... 40 27 50 |74 15 30 6 Flood 

760 2.25 |Cheesequake creek: just below draw- 
bridge. 4c... 2 5etaae ne, eee ee 40 27 45 |74 15 40 1 Flood 

761 2.26 |Cheesequake creek just below draw- 
bridge... ve. Mas ee a eee 40 27 45 |74 15 40 6 Flood 

762 2.25 |Cheesequake creek just below draw- 
TIAGO... 0 ee eee ee ee ee 40 27 45 |74 15 40 1 Flood 

763 2.26 |Cheesequake creek just below draw- 
bridge 15 40 6 Flood 








—— 


Sample 
No. 


764 
765 
766 
767 


A. M. 


768 
769 
770 - 
771 


772 
773 
774 
775 


776 
777 


778 
779 











780 
781 
782 
783 


784 
785 


786 
787 


788 
789 
790 
791 
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384—RARITAN BAY. AUGUST 2, 1911 
: Oxygen 
Location of Samples Feet as Temp. ee 
Hour below ace water | SCD” Per 
; surface | Current Deg. C. land | C. C. alee 
Approximate Latitude | Longitude she hice sap ler 
ion 
eee anil) (shyly | sor © te st... |... LTO 
2.48 |Raritan bay just north of Great Beds 
BRR ee eet dre tis we ete se a 3S 40 29 15 |74 15 10 1 Flood 22.0 22 | 5.45 | 100 
2.49 |Raritan bay just north of Great Beds 
Beas ite a do te oe 40 29 15 |74 15 10 15 Flood 22.0 22 | 5.45} 100 
3.00 |By red ie black buoy at entrance ah 
0: in Re ied Sr Se ee 30 15 |74 15 35 1 Flood 22.0 22 | 5.44] 100 
3.01 |By ai mre black buoy at entrance a 
WRPEORUREL OT gery hed ste tolls «oe Ke 30 15 |74 15 35 15 Flood 22.0 22 | 5.44] 100 
85—EAST RIVER CROSS-SECTION BETWEEN PIER 10, MANHATTAN, AND PIER 10, BROOKLYN. 
AUGUST 3, 1911 
High water at Governor’s Island at 3.13 P. M. Low water at 9.07 A. M. 
9.10 |100 feet off Pier 10, Manhattan....... 40 42 09 |74 00 22 1 Ebb 22.0 28 | 2.70 49 
9.11 |100 feet off Pier 10, Manhattan..... 40 42 09 |74 00 22 20 Ebb 22.0 26 | 2.97 54 
9.13 |100 feet off Pier 10, Manhattan.. .... 40 42 09 |74 00 22 30 Ebb 22.0 26 | 2.97 54 
9.18 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 uf Ebb 22.0 28 | 2.76 51 
9.19 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 20 Ebb 22.0 26 | 3.03 55 
9.21 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 40 Ebb 22.0 26 | 3.03 55 
MDA MAGLT ORIN 202i. lesa sae sie ve Sw ews 40 42 03 |74 00 11 1 Ebb 22.0 28 | 2.95 54 
ee ISIOIIORIN GS oun eggs Son es 2 2 y/e' 40 42 03 |74 00 11 20 Ebb 22.0 26 | 3.09 56 
Re A IABERCAIN 0 oo eisieisic ccs sess hen he cand 3 40 42 03 |74 00 11 40 Ebb 22.0 26 | 3.09 56 
9.34 |34 ieee across from Pier 10, Man- 
1 A Se Rae ie ge ee Rae oper Pere 2 00 |71 00 05 1 Ebb 22.0 28 | 2.86 52 
9.35 on star across from Pier 10, Man- 
REMI ae hiss cate eh wide As 40 42 00 |71 00 05 20 Ebb 22.0 28 | 3.00 55 
9.37 |34 way across from Pier 10, Man- 
wna ek virion ee hw bln da’ 140 42 00 |71 00 05 35 Ebb 22.0 26 | 3.00 55 
9.42 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 1 Ebb 22.0 28 | 2.74 50 
9.43 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 20 Ebb 22.0 26 2.88 52 
9.45 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 35 Ebb 22.0 26 2.88 52 
11.55 |100 feet off Pier 10, Manhattan. ..... 40 42 09 |74 00 22 1 Flood 23.0 32 | 2.97 54 
11.56 |100 feet off Pier 10, Manhattan....... 40 42 09 |74 00 22 20 Flood 22.0 30 | 2.97 54 
at 100 feet off Pier 10, Manhattan....... 40 42 09 |74 00 22 30 Flood 22.0 30 | 2.97 54 
.M. 
12.03 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 1 Flood 23.0 32 | 3.03 55 
12.04 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 20 Flood 22.0 30 | 3.03 55 
12.06 \14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 40 Flood 22.0 30 | 3.03 55 
BeOS IOMUIMULOATIN. oo Sloe. sts we oe eons ny ee 40 42 03 |74 00 11 1 Flood 23.0 32 | 3.09 56 
RIOR IORSLODD A. Fs «obs do5's 3%=.5 old ev ele a 40 42 03 |74 00 11 20 Flood 22.0 30 3.09 56 
12.14 |Midstream....... Sew a Bes he eg in 40 42 03 |74 00 11 40 Flood 22.0 30 | 3.09 56 
12.19 |34 way across from Pier 10, Manhattan/40 42 00 |71 00 05 1 Flood 23.0 32 | 3.00 55 
12.20 |34 way across from Pier 10, Manhattan|40 42 00 |71 00 05 20 Flood 22.0 30 | 3.00 55 
12.22 |84 way across from Pier 10, Manhattan|40 42 00 |71 00 05 35 Flood 22.0 380 | 3.00 55 
12.27 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 1 Flood 23.0 32 | 2.74 50 
12.28 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 20 Flood 22.0 30 | 2.88 52 
12.30 |100 feet off Pier 10, Brooklyn.........|/40 41 57 |74 00 00 35 Flood 22.0 30 | 2.88 52 
2.40 |100 feet off Pier 10, Manhattan....... 40 42 09 |74 00 22 1 Flood 23.0 34 3.24 59 
2.41 |100 feet off Pier 10, Manhattan....... 40 42 09 |74 00 22 20 Flood 22.0 30 | 3.24 59 
2.43 |100 feet off Pier 10, Manhattan....... 40 42 09 |74 00 22 30 Flood 22.0 30 | 3.24 59 
2.48 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 1 Flood 23.0 34 | 3.31 60 
2.49 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 20 Flood 22.0 30 | 3.31 60 
2.51 74 00 40 Flood 22.0 30 | 3.31 60 


"4 way across from Pier 10, Manhattan/40 42 07 
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85—EAST RIVER CROSS-SECTION BETWEEN PIER 10, MANHATTAN, AND PIER 10, BROOKLYN. 
AUGUST 3, 1911—Continued 











Location of Samples Oxygen 
Hook) rial 
Sample | Hour below oribean Per 
No. | P.M. surface Deg. C per cent. 
Approximate Latitude | Longitude litre tet” 
io 
it ns ee a, i a mim Keen mr nlm sho 
804 2ebGal Midstream sae. aes aries eens 40 42 03 |74 00 11 1 Flood 3.38 61 
805 2.07 || Midstrenmir. ie soe nen ence ame 40 42 03 |74 00 11 20 Flood 3.38 61 
806 2.50. 1 Midstream 2.0.0.2 tees eee 40 42 03 |74 00 11 40 Flood 3.38 61 
807 3.04 |34 way across from Pier 10, Manhattan|40 42 00 |71 00 05 1 Flood 3.29 60 
808 3.05 |84 way across from Pier 10, Manhattan|40 42 00 |71 00 05 20 Flood 3.29 60 
809 3.07 |34 way across from Pier 10, Manhattan|40 42 00 |71 00 05 35 Flood 3.29 60 
810 3.12 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 1 Flood 3.29 60 
811 3.13 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 20 Flood 3.29 60 
812 3.15 {100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 35 Flood 3.29 60 











36—EAST RIVER IN SLIPS AND OUTSIDE. AUGUST 4, 1911 


High water occurred at Governor’s Island at 4.23 P. M. Low water at 9.58 A. M. 
High water occurred at Hell Gate at 5.58 P. M. Low water at 11.88 A. M. 











A.M. 

813 10.00 |50 feet off end of dock at foot of East 

Lithistieete ero eee ee 40 43 36 |73 58 19 1 Ebb 46 | 0.54 10 
814 10.02 |50 feet off end of dock at foot of East 

TAth streets eee oe ee 40 43 36 |73 58 19 20 Ebb 30 1.89 34 
815 10.15 |200 feet off end of 14th street dock..../40 48 35 |73 58 18 1 Ebb 28 2.56 47 
816 10.17 |200 feet off end of 14th street dock... .|40 43 35 |73 58 18 25 Ebb 28 | 2.70 49 
817 | 10.25 |Slip north of East 24th street pier. 

Midway up slip... arse ee eee 40 44 09 173 58 27 1 Ebb 28 1.32 24 
818 | 10.26 |Slip north of East 24th street pier. 

Midway up slit. i-e os on ee eee 40 44 09 |73 58 27 10 Ebb 28 1.89 34 
819 10¢40"|Innerend of Slip; sete). 6 eee ene 40 44 11 173 58 30 1 Ebb 28 1.10 20 





820 a e034 el inneriendiofislip ese ast eee 40 44 11 |73 58 30 10 Ebb 28 | 1.65 30 
821 10.50 a ieee off outer end of East 24th street 
ee eee aeons Ce oon 40 44 07 |73 58 20 1 Ebb 28 | 2.86 §2 
822 10.51 200 feet off outer end of East 24th street 
1) SPR AAS Baek nent See Re Ta Be gene 40 44 07 |73 58 20 25 Ebb 28 | 2.86 52 
823 | 11.08 |Slip between East 45th and East 46th 


street 20 feet from inside of slip...... 40 45 O1 |73 58 O1 1 Ebb 36 | 1.18 21 
824 | 11.09 |Slip between East 45th and Hast 46th : 

street 20 feet from inside of slip...... 40 45 O1 |73 58 O01 10 Ebb 30 | 1.77 32 
825 11.28 |200 feet off outer end of 45th street slip|40 45 00 |73 57 58 1 Ebb 28 | 2.70 49 
826 11.29 |200 feet off outer end of 45th street slip|40 45 00 |73 57 58 25 Ebb 28 | 2.81 51 
827 11.50 |200 feet off foot of East 50th street...../40 45 10 |73 57 50 1 Ebb 28 | 2.86 §2 
828 | 11.51 |200 feet off foot of East 50th street.....|40 45 10 |73 57 50 25 Ebb 28 | 2.86 52 








37—HARLEM RIVER. AUGUST 4, 1911 
Low water in Harlem River at 12.15 P. M. 


PAM: 
829 | 12.10 |Half way up slip between 108th and 
109th strect.cy eee te ee 40 47 24 |73 56 11 1 Ebb 23.0 44 | 0.44 8 
830 | 12.11 |Half way up slip between 108th and 
LOOth streets Vater sn ee ve cae 40 47 24 |73 56 11 10 Ebb 22.0 30 | 0.88 16 
831 12.30 |Slip between 108th and 109th streets. .|40 47 24 |73 56 11 1 Flood 23.0 42 | 0.59 11 


832 | 12.31 |Slip between 108th and 109th streets. .|40 47 24 |73 56 11 10 Flood 22.0 30 | 1.18 21 
833 1.00 |80 feet off end of East 109th street pier/40 47 25 |73 56 12 1 Flood 23.0 44 | 1.00 18 
834 1.01 |30 feet off end of East 109th street pier|40 47 25 |73 56 12 15 Flood 22.0 307 ee 

835 1,06 [Midstream:'.>... . seer pone ne 40 47 23 |73 56 07 1 Flood 23.0 44 | 1.03 19 
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37—HARLEM RIVER. AUGUST 4, 1911—Continued 











Oxygen 













Location of Samples Feet ; Temp. Per 
8 1 H Tidal cent. 
ample our below Front (eer and | 0. 6 Per 
No. | P.M. surface | © Deg. C. at Ry eid ete 
Approximate Latitude |Longitude lies erekt 
ion 
836 LTP LOTIALVE PS oe ie ead an a cr 40 47 23 |73 56 07 20 Flood 1.47 27 
837 1.11 |30 feet off end of Ward’s Island dock.. ./40 47 20 |73 56 02 1 Flood 1.10 20 
838 1.12 |80 feet off end of Ward’s Island dock. ..|/40 47 20 |73 56 02 15 Flood 1.50 27 
839 2.00 |Midstream off East 109th street...... 40 47 23 |73 56 07 1 Flood 1.24 23 
840 2.01 |Midstream off East 109th street...... 40 47 23 |73 56 07 20 Flood 1.24 23 


38-KILL VAN KULL. AUGUST 8, 1911 
High water occurred at Governor’s Island at 7.03 A. M. Low water at 1.17 P. M. 





|; A.M. 

841 | 10.50 |Upper bay, by Robbin’s Reef bell buoy|40 39 15 |74 03 50 1 Ebb 
842 | 10.51 |Upper bay, by Robbin’s Reef bell buoy/40 39 15 |74 03 50 20 Ebb 
843 | 10.53 |Upper bay, by Robbin’s Reef bell buoy|40 39 15 |74 03 50 40 Ebb 
844 | 11.05 |Kill van Kull, off Jersey street, New 

Brighton, midstream.............. 40 38 57 |74 05 25 1 Ebb 
845 11.06 |Kill van Kull, off Jersey street, New 

Brighton, midstream.............. 40 38 57 |74 05 25 20 Ebb 
846 | 11.08 |Kill van Kull, off Jersey street, New 

Brighton, midstream.............. 40 38 57 |74 05 25 40 Ebb 
847 | 11.20 |Off Sailors’ Snug Harbor, midstream. ../40 38 50 |74 06 07 1 Ebb 
848 | 11.21 |Off Sailors’ Snug Harbor, midstream.../40 38 50 |74 06 07 20 Ebb 
849 | 11.23 |Off Sailors’ Snug Harbor, midstream...|/40 38 50 |74 06 07 35 Ebb 
850 | 11.35 |Off Port Richmond ferry, midstream...|40 38 35 |74 07 52 1 Ebb 
851 | 11.36 |Off Port Richmond ferry, midstream.../40 38 35 |74 07 52 20 Ebb 
852 | 11.38 |Off Port Richmond ferry, midstream...|40 38 35 |74 07 52 40 Ebb 
853 | 11.45 |By buoy S82, near west end of Kill...... 40 38 35 |74 08 24 1 Ebb 
854 | 11.46 |By buoy S82, near west end of Kill...... 40 38 35 |74 08 24 20 Ebb 
855 | 11.48 |By buoy S2, near west end of Kill...... 40 38 35 |74 08 24 40 Ebb 








39—NEWARK BAY. AUGUST 8, 1911 
Low water at Governor’s Island at 1.17 P. M. Low water at Newark at 2.00 P. M. 








P.M. 
856 | 12.00 |200 feet west of Bergen Point light..... 40 38 35 |74 08 58 1 Ebb 23.0 34 | 4.09 74 
857 | 12.02 |200 feet west of Bergen Point light..... 40 38 35 |74 08 58 20 Ebb 23.0 32 | 4.09 74 
858 12.20 |At Ist drawbridge C. R.R. of N.J....../40 39 17 |74 08 46 1 Ebb 23.5 36 4.43 82 
859 | 12.21 |At Ist drawbridge C. R.R. of N.J...... 40 39 17 |74 08 46 20 Ebb 23.0 34 | 4.43 81 








860 | 12.40 |By bell buoy 2 above 1st drawbridge...|40 40 12 |74 08 05 1 ; 
861 12.41 |By bell buoy 2 above Ist drawbridge...|40 40 12 |74 08 05 | 20 Ebb 23%. 
862 1.00 |By nun buoy 4 below 2d drawbridge....|40 41 38 |74 07 25 1 

8 
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863 1.01 |By nun buoy 4 below 2d drawbridge....|40 41 38 |74 07 25 Ebb 23 46 54 
864 1.10 |At 2d drawbridge, L. V.R.R.......... 40 41 56 |74 07 12 1 Ebb 24.0 60 | 1.92 34 
865 1.11 |At 2d drawbridge, L. V.R.R.......... 40 41 56 |74 07 12 10 Ebb 24.0 60 | 1.92 34 
866 1.20 |By nun buoy just below mouth of 

PASSAIC LIVED tne ere eh ete ee 40 42 28 |74 07 12 1 Ebb 24.5 68 | 1.35 24 
867 1.21 |By nun buoy just below mouth of 

IDASBAICHIVene et ms oan es: 40 42 28 |74 07 12 15 Ebb 24.5 64 | 1.35 24 
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40—PASSAIC RIVER. AUGUST 8, 1911 
Low water at Newark at 2 P. M. 





Per | Oxygen 


Location of Samples Beet Tors 
. p. Hee at 
Sample | Hour below tulsa water os C.c Per 
No. P.M, surface | CUTER’ | Neg. C. seater per cent. 
Approximate Latitude |Longitude litre pga 
° é “ur fo) ? “1 

868 1.30 |At C. R.R. of N. J. drawbridge just 
above mouth of Passaic river...... 40 43 21 |74 07 18 1 Ebb 25.0 82 | 0.00 0 

869 1.31 |At C. R.R. of N. J. drawbridge just 
above mouth of Passaic river....... 40 43 21 |74 07 18 15 Ebb 25 .0 80 | 0:00 0 
870 1.40 |At Plank road drawbridge........... 40 43 58 |74 07 06 1 Ebb 26.0 88 0.00 0 
871 1.41. |At Plank road drawbridge........... 40 43 58 174 07 06 15 Ebb 25.5 88 | 0.00 0 

872. 1.50 |At Penn. R.R. freight bridge just be- 
low Newark..cnectete aeons 40 44 06 |74 09 45 1 Ebb 26.0 96 | 0.00 0 

873 1.51 |At Penn. R.R. freight bridge just below 
Newark to tier e ate eee cor 40 44 06 |47 09 45 12 Ebb 26.0 96 | 0.00 0 

874 2.00 |At Penn. R.R. passenger bridge at 
Wewark cartes fe nents cineca 40 44 49 |74 09 56 1 Ebb 26.0 98 | 0.00 0 

875 2.01 |At Penn. R.R. passenger bridge at 
Newark sen aati pcgerk fe ae 40 44 49 |74 09 56 12 Ebb 26.0 98 | 0.00 0 


41—THE NARROWS CROSS-SECTION BETWEEN FORT WADSWORTH, S. I., AND FORT LAFAYETTE. 
AUGUST 9, 1911 


High water at Governor’s Island at 7.43 A. M. Low water at 2.07 P. M. 








A.M. 

E 876 9.40 |500 feet off Fort Wadsworth......... 40 36 22 |74%02 08 1 Ebb 23.0 28 | 4.00 73 
877 9.42 |500 feet off Fort Wadsworth......... 40 36 22 |74 02 08 40 Ebb 22.0 22 | 4.26 77 
878 9.44 |500 feet off Fort Wadsworth......... 40 36 22 |74 02 08 | 75 Ebb 22.0 22 | 4.26 77 
879 9.50 |Midway between forts............... 40 36 25 |74 02 48° 1 Ebb 23.0 28 | 4.09 74 
880 9.52 |Midway between forts............... 40 36 25 |74 02 48 40 Ebb 22.0 22 | 4.38 80 
881 9.54 |Midway between forts............... 40 36 25 |74 02 48 75 Ebb 22.0 22 | 4.38 80 
882 | 10.00 [500 feet off Fort Lafayette...........|40 36 28 |74 02 27 1 Ebb 23.0 28 | 4.12 75 
883 10.02 |500 feet off Fort Lafayette........... 40 36 28 |74 02 27 40 Ebb 22.0 22 | 4.42 80 
884 | 10.04 |500 feet off Fort Lafayette.:......... 40 36 28 |74 02 27 ao Ebb 22.0 22 | 4.42 80 
885 | 11.40 |500 feet off Fort Wadsworth......... 40 36 22 |74 03 08 1 Ebb 23.0 28 | 3.43 62 
886 | 11.42 |500 feet off Fort Wadsworth......... 40 36 22 |74 03 08 40 Ebb 22.0 22 | 3.72 68 
887 | 11.44 |500 feet off Fort Wadsworth......... 40 36 22 |74 03 08 75 Ebb 22.0 22 | 3.72 68 
888 a ve Midway between forts............... 40 36 25 |74 02 48 1 Ebb 23.0 28 | 3.57 65 
889 | 12.02 |Midway between forts............... 40 36 25 |74 02 48} 40 Ebb | 22.0 | 24 | 3.70] 67 
890 | 12.04 |Midway between forts............... 40 36 25 |74 02 48 75 Ebb 22.0 24 | 3.70 67 
891 12.10 |500 feet off Fort Lafayette........... 40 36 28 |74 02 27 1 Ebb 23.0 28 | 3.53 64 
892 | 12.12 |500 feet off Fort Lafayette............ 40 36 28 |74 02 27 40 Ebb 22.0 24 | 3.83 70 
893 | 12.14 |500 feet off Fort Lafayette........... 40 36 28 |74 02 27 75 Ebb 22.0 24 | 3.83 70 
894 1.10 |500 feet off Fort Wadsworth.......... 40 36 22 |74 03 08 1 Ebb 23 .5 28 | 3.43 62 
895 1.12 |500 feet off Fort Wadsworth.......... 40 36 22 |74 03 08 40 Ebb 23.0 24 | 3.72 68 
896 1.14 |500 feet off Fort Wadsworth.......... 40 36 22 |74 03 08 75 Ebb 23.0 24 | 3.72 68 
897 1.20 |Midway between forts...............|40 36 25 |74 02 48 1 Ebb 23.5 28 | 3.57 65 
898 1.22 |Midway between forts............... 40 36 25 |74 02 48 40 Ebb 23.0 24 | 3.70 67 
899 1.24 |Midway between forts............... 40 36 25 |74 02 48 75 Ebb 23.0 24 | 3.70 67 
900 1.30 |500 feet off Fort Lafayette........... 40 36 28 |74 02 27 1 Ebb 23.5 28 | 3.53 64 
901 1.32 |500 feet off Fort Lafayette........... 40 36 28 |74 02 27 40 Ebb 23.0 24 | 3.68 64 
902 1.34 |500 feet off Fort Lafayette........... 40 36 28 |74 02 27 75 Ebb 23.0 24 | 3.68 67 


pemee io. 


Bal” ses 
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42—HUDSON RIVER CROSS-SECTION FROM PIER A, MANHATTAN, TO C. R.R. OF N. J. FERRY, JERSEY CITY. 
AUGUST 10, 1911 


High water at Governor’s Island at 8.23 A.M. Low water at 2.27 P. M. 












Location of Samples Feet Tidal Temp. “et 



















Sample | Hour below water Per 
No. surface | CUrrent Deg. C. iis C. hee cent. 
Approximate Latitude |Longitude hes eg 
ion 
i eines le yi le por) oC 

903 9.10 BOTA tia, sie 2 exten s a’ ahnh © 74 01 09 1 Flood 23.0 32 | 2.97 54 
904 Motte lOO Tee, OFF Pier Asi cscs ec cece was 74 01 09 20 Flood 22.0 30 | 3.10 56 
905 Dorotiiin reer Off Pier A... as eect eee 74 01 09 40 Flood 22.0 30 | 3.10 56 
906 9.17 |}4 way across from Pier A........... 74 01 20 1 Flood 23.0 32 | 3.03 55 
907 9.18 |14 way across from Pier A........... 40 42 17 |74 01 20 20 Flood 22.0 30 | 3.17 58 
908 9.20 |14 way across from Pier A,.......... 40 42 17 |74 01 20 40 Flood 22.0 30 | 3.17 58 
909 ae SIACIPCAM G2) Sta piace bide v sials es w e'e a 40 42 19 |74 O01 34 1 Flood 23.0 382 | 3.09 56 
910 Dea INIORLEOATIN 2% aie pice et oe cen ee ues 40 42 19 |74 01 34 20 Flood 22.0 30 | 3.24 59 
911 Viet) 1G OS RN ee 74 01 34 40 Flood 22.0 30 | 3.24 59 
912 9.30 |34 way across from Pier A........... 40 42 21 |74 01 48 1 Flood 23.0 32 | 3.14 57 
913 9.31 |34 way across from Pier A........... 40 42 21 |74 01 48 20 Flood 22.0 30 | 3.29 60 
914 9.33 |84 way across from Pier A........... 40 42 21 |74 01 48 35 Flood 22.0 30 | 3.29 60 
915 9.37 |100 feet off C. R.R. of N. J. ferry..... 40 42 22 1 Flood 23.0 32 | 3.01 55 
916 9.38 |100 feet off C. R.R. of N. J. ferry..... 40 42 22 20 Flood 22.0 380 | 3.15 57 
917 9.40 |100 feet off C. R.R. of N. J. ferry...../40 42 22 28 Flood 22.0 30 | 3.15 57 
Bie bt) tO O00 feet off Pier A.... 6.6.5. eee eee 40 42 16 1 Ebb 23.0 34 | 2.70 49 
Pree tolt 100 feet off Pier A... 6... sce e cece es 40 42 16 20 Ebb 22.0 382 | 2.81 51 
upetiets 1100 fect off Pier A... ...s.200c. eer cnss 40 42 16 40 Ebb 22.0 32 | 2.81 51 
921 | 11.17 |}4 way across from Pier A........... 40 42 17 1 Ebb 23.0 34 | 2.90 53 
922 | 11.18 |44 way across from Pier A........... 40 42 17 20 Ebb 22.0 32 | 2.90 53 
923 | 11.20 |14 way across from Pier A........... 40 42 17 40 Ebb 22.0 32 | 2.90 53 
ee St INLIGGETCATD oo oo. see een ees 40 42 19 1 Ebb 23.0 34 | 2.95 55 
ME Re VIMISUF CATO oo ck. soe beeen ess cees 20 Ebb 22.0 32 | 2.95 55 
NE FAT NA IISEFOCATIN 0 he ciste ee ae we de we ee 40 Ebb 22.0 32 | 2.95 55 
927 | 11.30 |34 way across from Pier A........... 40 42 21 fi Ebb 23.0 34 | 2.86 52 
928 | 11.31 |34 way across from Pier A........... 40 42 21 20 Ebb 22.0 32 | 3.00 55 
929 | 11.33 |34 way across from Pier A........... 40 42 21 35 Ebb 22.0 32 | 3.00 55 
930 | 11.37 |100 feet off C. R.R. of N. J. ferry...../40 42 22 1 Ebb 23.0 34 | 2.74 50 
931 | 11.38 100 feet off C. R.R. of N. J. ferry.....!40 42 22 Ebb 22.0 32 | 2.88 52 
932 ms oe \100 feet off C. R.R. of N. J. ferry.....|40 42 22 Ebb 22.0 32 | 2.88 52 
amend a0 30/100 fect off Pier Acs... .45 0.060054: Ebb | 23.0 | 36 |2.70! 49 
934 Section rest of Pier Aus 2.60... tees Ebb 22.0 32 | 2.81 51 
935 Dee eh) sect Off Piet Are. vents edie 6s Ebb 22.0 32 | 2.81 51 
936 1.37 |14 way across from Pier A........... Ebb 23.0 36 | 2.76 50 
937 1.38 |44 way across from Pier A........... Ebb 22.0 32 | 2.90 53 
938 1.40 |14 way across from Pier A........... Ebb 22.0 32 | 2.90 53 
939 MMMM EMESELOAID SS, oc ties is'oe «didlo Sle enh Ebb 23.0 36 | 2.80 51 
940 PAINS CAIN 055 505156 oo 2 ts Sears es oe ee Ebb 22.0 32 | 2.95 55 
941 MMA ICEETGATY 2; Cs s,s vg acne a ois eco ses Ebb 22.0 32 | 2.95 55 
942 1.50 |34 way across from Pier A........... Ebb 23.0 36 | 2.72 50 
943 1.51 |34 way across from Pier A........... Ebb 22.0 32 | 2.86 52 
944 1.51 |34 way across from Pier A........... Ebb 22.0 32 | 2.86 52 
945 1.57 |100 feet off C. R.R. of N. J. ferry..... Ebb 23.0 36 | 2.60 47 
946 1.58 |100 feet off C. R.R. of N. J. ferry..... Ebb 22.0 32 | 2.74 50 
947 2.00 |100 feet off C. R.R. of N. J. ferry..... Ebb 22.0 32 | 2.74 50 
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483—GOWANUS CANAL. AUGUST 10, 1911 
High water at Governor’s Island at 8.23 A.M. Low water at 2.27 P. M. 








Per Oxygen 


Location of Samples Feet Tidal Temp. as 


t 
Sample | Hour below water | CeDt Per 
nas P.M. surface current Deg. C. ee C. C. cent. 
3 : ‘ per 

Approximate Latitude |Longitude : eel? 

es as a a ee ann PEN Ke TG PMETT Troe 
948 2.35 |At Hamilton Avenue Bridge.......... 40 40 17 |73 59 56 1 Ebb 23.5 30 | 0.81 15 
949 2.36 |At Hamilton Avenue Bridge.......... 40 40 17 z3 59 56 15 Ebb 23.0 30 1.32 24 
950 2.45 |At mouth, 25th street, Brooklyn...... 40 389 55 '74 00 25 1 Ebb 23.5 30 2.29 42 
951 2.46 |At mouth, 25th street, Brooklyn...... 40 389 55 |74 00 25 15 Ebb 23.0 30 2.29 42 





44—-COURSE FROM NEW YORK TO NEW LONDON, CONN., BY LONG ISLAND SOUND. AUGUST 17, 1911 
High water occurred at Governor’s Island, N. Y., at 12.20 P.M. Samples collected and tests made on boat Quadrant II. 








AM. 

952 5.00 |East river, midstream, off East 42d 

street, INGWiay OF Kien eee ots 40 44 47 173 57 49 1 Ebb 22.0 28 | 2.76 51 
953 5.01 |East river, midstream, off East 42d 

street, New Yorkiat 2. d6 0.7 en oe 40 44 47 |73 57 49 20 Ebb 22.0 26 | 2.76 51 
954 5.03 |East river, midstream, off Hast 42d 

street, New York. 2%. 5. -.eeese sae 40 44 47 |73 57 49 40 Ebb 22.0 26 | 2.76 51 
955 6.00 |East river, midway between Clason 

Point and College Point........... 40 48 00 /73 51 11 1 Ebb 22.0 24 | 3.95 73 
956 6.01 |East river, midway between Clason 

Point and College Point........... 40 48 00 |73 51 11 20 Ebb 22.0 24 | 3.95 73 
957 6.03 |East river, midway between Clason 

Point and College Point........... 40 48 00 78 51 11 40 Ebb 22.0 24 | 3.95 73 
958 6.40 |East river, midway between Throgs 

Neck and Willet’s Point........... 40 48 00 |73 47 13 1 Ebb 22.0 24 | 4.35 81 
959 6.41 |East river, midway between Throgs 

Neck and Willet’s Point........... 40 48 00 |73 47 13 30 Ebb 22.0 22 | 4.35 81 








960 6.43 |East river, midway between Throgs 


Neck and Willet’s Point........... 40 48 00 |73 47 13 60 Ebb 22.0 22 | 4.35 81 
961 7.15 |Long Island Sound, just north of Step- 

ping Stones lighthouse............. 40 49 35 |73 46 35 1 Ebb 22.0 22 | 4.64 86 
962 7.16 |Long Island Sound, just north of Step- 

ping Stones lighthouse............. 40 49 35 |73 46 35 20 Ebb 22.0 20 | 4.64 86 
963 7.18 |Long Island Sound, just north of Step- 

ping Stones lighthouse............. 40 49 35 |73 46 35 40 Ebb 22.0 20 | 4.64] 86 








964 7.45 |Long Island Sound, just south of Exe- 














cution Rocks lighthouse........... 40 52 30 |73 44 15 1 Ebb 22.0 20 | 5.22 97 
965 7.46 |Long Island Sound, just south of Exe- 

cution Rocks lighthouse........... 40 52 30 |73 44 15 20 Ebb 2185 20 | 5.22 97 
966 7.48 |Long Island Sound, just south of Exe- 

cution Rocks lighthouse........... 40 52 30 |73 44 15 35 Ebb 21.5 20 | 5.22 97 
967 8.20 |Long Island Sound, 1 mile north of 

Matinicock Point, L.I............ 40 54 55 |73 38 10 1 Ebb 22.0 20 | 5.40] 100 
968 8.21 |Long Island Sound, 1 mile north of 

Matinicock Poirit; bolt oe ear vases 40 54 55 |73 38 10 25 Ebb 21.5 20 | 5.40} 100 
969 8.23 |Long Island Sound, 1 mile north of 

Matinicock Point, L.I............ 40 54 55 |73 38 10 50 Ebb 21.5 20 | 5.40; 100 
970 9.20 |Long Island Sound, just north of bell 

buoy off Lloyd Point, L. I......... 41 57 45 |73 29 15 1 Ebb 22.0 20 | 5.40] 100 
971 9,21 |Long Island Sound, just north of bell 

buoy off Lloyd Point, L.I......... 41 57 45 |73 29 15 25 Ebb 21.5 20 | 5.40 | 100 
972 9.23 |Long Island Sound, just north of bell 

buoy off Lioyd Pomt, Giese Al 57 45 |73 29 15 50 Ebb 2175 20 | 5.40{ 100 
973 9.50 |Long Island Sound, near red and black 

buoy off Eaton’s Point, L.I........ 41 58 45 |73 24 40 1 Ebb 22.0 20 | 5.40| 100 
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44—COURSE FROM NEW YORK TO NEW LONDON, CONN., BY LONG ISLAND SOUND. AUGUST 17, 1911—Continued 





Location of Samples Per Oxygen 

















Feet Tidal Temp. +, -—=-—-—=—_ 
Sample | Hour below ees 4 | water | j a c.c| Per 
No. | A.M. surface | CUFTERY | Deg. C. Srp or | cent. 
Approximate Latitude |Longitude fl gies” 
ion 
° 7 a ° a au 
974 9.51 |Long Island Sound, near red and black 
buoy off Eaton’s Point, L. I........ 41 58 45 |73 24 40 20 Ebb 21.5 20 | 5.40} 100 
975 9.53 |Long Island Sound, near red and black 
buoy off Eaton’s Point, L. I........ 41 58 45 |73 24 40 40 Ebb 21.5 20 | 5.40} 100 
976 | 11.45 |Long Island Sound, by red buoy, near 
Shatford Shoals lighthouse......... 41 03 15 |73 06 10 1 Flood 21.5 16 | 5.40} 100 
977 | 11.46 |Long Island Sound, by red PD near 
Shatford Shoals lighthouse. . .|41 03 15 |73 06 10 20 Flood 21.0 16 | 5.40] 100 
978 | 11.48 |Long Island Sound, by red buoy, near 
nuit Shatford Shoals lighthouse......... 41 03 15 |73 06 10 40 Flood 21.0 16 | 5.40; 100 


979 | 12.45 |Long Island Sound, 7 miles north of 
Rocky Point between Miller’s and 
Hatlocksn landing .c.5 - nics eee es 41 04 00 |72 57 25 1 Flood 21.5 16 | 5.40; 100 
980 | 12.46 |Long Island Sound, 7 miles north of 
Rocky Point, between Miller’s and 
Hallock’s landing..:....... 0.0.45. 41 04 00 |72 37 25 40 Flood 21.0 16 | 5.40] 100 
981 12.48 |Long Island Sound, 7 miles north of 
Rocky Point, between Miller’s and 




















Pialoek aiandings. 2. 25. ae 41 04 00 |72 57 25 80 Flood 21.0 16 | 5.40 | 100 
982 2.30 |Long Island Sound, 4 miles south of 

Falkner Island, Conn.............. 41 09 15 |72 39 00 1 Flood 21.5 16 | 5.40) 100 
983 2.31 |Long Island Sound, 4 miles south of 

Falkner Island, Conn.............. 41 09 15 |72 39 00 40 Flood 21.0 16 | 5.40! 100 
984 2.33 |Long Island Sound, 4 miles south of 

Falkner Island, OR ee eee 41 09 15 |72 39 00 80 Flood 21.0 16 | 5.40 | 100 
985 4.25 |Long Island Sound, near Cornfield 

Pome ughishipyecs: «4s. ose. 0.2 es 41 12 40 |72 22 4) 1 Flood 21.0 11 | 5.40; 100 
986 4.26 |Long Island Sound, near Cornfield 

Peer ehtehipy, i. xc a cis os wees 41 12 40 |72 22 40 50 Flood 20.5 10 | 5.40} 100 
987 4.28 |Long Island Sound, near Cornfield 

Renae ightahip ttc abt saghs Cees 41 12 40 |72 22 40 | 100 Flood 20.5 10 | 5.40; 100 
988 6.00 |Long Island Sound, near Bartlett Reef 

lightship, off New London, Conn...|41 16 15 |72 08 50 1 Ebb 21.0 10 | 5.40} 100 
989 6.01 |Long Island Sound, near Bartlett Reef 

lightship, off New London, Conn.../41 16 15 |72 08 50 25 Ebb 20.5 10 | 5.40} 100 
990 6.03 |Long Island Sound, near Bartlett Reef 

lightship, off New London, Conn...|41 16 15 |72 08 50 50 Ebb 20.5 10 | 5.40} 100 


45—COURSE FROM NEW LONDON, CONN., TO VINEYARD HAVEN, MASS. AUGUST 18, 1911 
High water at New London at 3.13 A. M. Left New London 5.25 A. M. on boat Quadrant II. 











A.M. 

991 6.15 |Fisher Island Sound, by Ram Island 

UIRAIIe GtenS Uap a eee a 41 18 00 |71 58 35 1 Ebb 20.0 8 | 5.40] 100 
992 6.16 |Fisher Island Sound, by Ram Island : 

Drutshin. eee .0en kot. «a, Lees 41 18 00 |71 58 35 25 Ebb 20.0 8 | 5.40} 100 
993 6.18 |Fisher Island Sound, by Ram Island 

RTE cele Sele a ee 41 18 00 |71 58 35 50 Ebb 20.0 8 | 5.40] 100 
994 6.50 Block ilpad Sound, by bell buoy a 

off Watch Hill Point.............. 1 17 45 |71 51 50 1 Ebb 20.0 8 | 5.40] 100 
995 6.51 |Block Island Sound, by bell buoy just 

om Watch Bulb Ponts. a2 2405080 - 41 17 45 |71 51 50 20 Ebb 20.0 8 | 5.40} 100 
996 6.53 |Block Island Sound, by bell buoy just 

of Watch Hill Ponta... 83. ses 6 41 17 45 |71 51 50 40 Ebb 20.0 8 | 5.40} 100 


997 7.40 |Block Island Sound, 1 mile south of 
MOVER k ORIG Oni ace til lied 41 18 45 |71 45 00 1 Ebb 20.0 8 | 5.40 100 
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45—COURSE FROM NEW LONTON, CONN., TO VINEYARD HAVEN, MASS. AUGUST 18, 1911—Continued 

















Location of Samples Heat f Temp Pwe Cae 
Sample | Hour below phe water ee C.c Per 
No. | A.M. surface Deg. C. * = eent. 
. : : water | per fiers 
Approximate Latitude | Longitude litre yeripete 
° , “ ° , “ 
998 7.41 |Block Island Sound, 1 mile south of 
Noyesi Pointic ahs cae enGgne oe es 41 18 45 |71 45 00 30 Ebb 20.0 8 | 5.40] 100 
999 7.43 |Block Island Sound, 1 mile south of 
Noyes Point. Week Ge oe 41 18 45 |71 45 00 60 Ebb 20.0 8 | 5.40] 100 
1000 9.00 {Atlantic ocean, by whistling buoy off 
Point: Judith, Roses on. en tee 41 20 30 |71 28 30 1 Ebb 20.0 8 | 5.40} 100 
1001 9.01 |Atlantic ocean, by whistling buoy off 
Point/Judith, Wale eee eee 41 20 30 |71 28 30 20 Ebb 20.0 8 | 5.40] 100 
1002 9.03 |Atlantic ocean, by whistling buoy off 
Point@udith Highs. free 41 20 30 |71 28 30 40 Ebb 20.0 8 | 5.40] 100 
1003 | 11.50 |Atlantic ocean, near Vineyard Sound 
lightahin ics: cette sethantes 41 22 40 |71 00 00 1 Ebb 19.5 6 | 5.40}; 100 
1104 | 11.51 |Atlantic ocean, near Vineyard Sound 
lehtshiptie os. Meee sas oe oe eae 41 22 40 |71 00 00 40 Ebb 19.5 6 | 5.40} 100 
1105 | 11.53 |Atlantic ocean, near Vineyard Sound 
lightship Mitaoe ove wn pee eee 41 22 40 |71 00 00 80 Ebb 19.5 6 | 5.40 | 100 
P.M. 
1006 1.00 |Vineyard Sound, by bell buoy north of 
Gay Head, Martha’s Vineyard......|71 24 15 |70 51 20 1 Ebb 19.5 5.40 | 100 





6 
1007 1.01 |Vineyard Sound, by bell buoy north of 
Gay Head, Martha’s Vineyard......|71 24 15 |70 51 20 25 Ebb 19.5 6 
1008 1.03 |Vineyard Sound, by bell buoy north of 
Gay Head, Martha’s Vineyard......|71 24 15 |70 51 20 50 Ebb | 19.5 6 | 5.401 100 
1009 2.00 |Vineyard Sound, by bell buoy off 
Nobska Point, near Wood’s Hole. ..|/41 30 20 |70 38 40 1 Flood 20.0 6 
1010 2.01 |Vineyard Sound, by bell buoy off 
Nobska Point, near Wood’s Hole...|/41 30 20 |70 38 40 30 Flood 20.0 
1011 2.03 |Vineyard Sound, by bell buoy off 


6 
6 

1012 2.30 |Vineyard Haven, at entrance to harbor|41 28 45 |70 35 25 1 Flood 20.5 6 | 5.40; 100 
6 


Nobska Point, near Wood’s Hole. . .|41 30 20 |70 38 40 60 Flood 20.0 5.40 | 100 
1013 2.31 |Vineyard Haven, at entrance to harbor|41 28 45 |70 35 25 30 Flood 20.0 5.40 | 100 
1014 2.33 |Vineyard Haven, at entrance to harbor/41 28 45 |70 35 25 60 Flood 20.0 6 | 5.40} 100 
1015 3.00 |At Lord’s Wharf, Vineyard Haven, 

Massie 5 eee ee ect 41 27 15 |70 36 00 1 Flood 21.0 6 | 5.40} 100 
1016 3.01 |At Lord’s Wharf, Vineyard Haven, 

Mass Vereen serers tae tie teste 41 27 15 |70 36 00 10 Flood 21.0 6 | 5.40} 100 


46—COURSE FROM VINEYARD HAVEN, MASS., TO PROVINCETOWN, MASS., AROUND CAPE COD. 
AUGUST 20, 1911 


High water at Vineyard Haven at 7.30 A.M. Very high N. W. wind amounting to a gale blew from 10 P. M., August 18, 
to 3 P. M., August 19. Held boat in Vineyard Haven harbor. 


A.M. 
1017 5.00 |At Lord’s Wharf, Vineyard Haven....|41 27 15 70 36 00 1 Flood 20.5 








6 | 5.40} 100 
1018 5.01 |At Lord’s Wharf, Vineyard Haven....|41 27 15 |70 36 00 10 Flood 20.5 6 | 5.40} 100 
1019 5.10 |Vineyard Haven, at entrance to harbor|41 28 45 |70 35 25 1 Flood 20.5 6 | 5.40} 100 
1020 5.11 |Vineyard Haven, at entrance to harbor|41 28 45 |70 35 25 20 Flood | 20.0 6 | 5.40; 100 
1021 5.13 |Vineyard Haven, at entrance to harbor|41 28 45 |70 35 25 60 Flood 20.0 6 | 5.40]; 100 

1022 5.23 |Vineyard Sound, 14 mile off dock at 
Oak Bluffs (Cottage City)......... 41 28 20 |70 34 45 1 Flood | 20.5 6 | 5.40} 100 

1023 5.24 |Vineyard Sound, 14 mile off dock at 
Oak Bluffs (Cottage City)......... 41 28 20 |70 34 45 20 Flood | 20.0 6 | 5.40; 100 

1024 5.26 |Vineyard Sound, 44 mile off dock at 
Oak Bluffs (Cottage City)......... 41 28 20 |70 34 45 45 Flood 20.0 6 | 5.40} 100 

1025 6.00 |Atlantic ocean, near Hedge Fence light- 
ship... <4) «dha aie cons eee 41 28 20 |70 29 00 1 Flood 19.5 4 | 5.40} 100 
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TABLE XX VII—Continued 


Same FROM VINEYARD HAVEN, MASS., TO PROVINCETOWN, MASS., AROUND CAPE COD. 
AUGUST 20, 1911—Continued 









Location of Samples 


Per Oxygen 


nt. 
Sample | Hour pew | current | pra'ee, | land | 0...) Et 


No. A.M. : t cent. 
Approximate Latitude |Longitude ea na crores 
ion 
/ av ° , WW 
1026 6.01 |Atlantic ocean, near Hedge Fence light- 
TON ag gi ae ae Bee 70 29 00 Flood 19.0 4 | 5.40] 100 
1027 6.03 |Atlantic ocean, near Hedge Fence light- 
BOD rege ewnaniie ss hea echoes 70 29 00 Flood 19.0 4 | 5.40| 100 
1028 7.00 aaa ocean, near Cross Rip light- 
SD ee oy Seat A ee 70 17 25 Floo 19.5 4 4 
1029 7.01 Atlantic ocean, near Cross Rip light- ‘ Naser eioan. 
SEN TPS acc ack a Cate tere gear es 70 17 25 Flood 19.0 4 | 5.40] 100 
1030 7.03 |Atlantic ocean, near Cross Rip light- 
Eee ne ae ee ee te eo otiwa Ss mee 70 17 25 Flood 19.0 4 | 5.40; 100 
1031 8.20 |Atlantic ocean, near Handkerchief 
BEND. tees enn = = ee 70 04 00 Ebb 18.0 4 | 5.54] 100 
1032 8.21 |Atlantic ocean, near Handkerchief 
dighitghipiy, 2. ie sae seas te sas ae 70 04 00 Ebb 18.0 4 | 5.54! 100 
1033 8.23 {Atlantic ocean, near Handkerchief 
BRCM Te eee ok Wn © alecd sx ntoata nes & 70 04 00 Ebb 18.0 4 | 5.54] 100 
1034 9.10 |Atlantic ocean, near Shovelfull light- 
ship, off Monomoy Beach, Cape Cod|41 69 59 40 Ebb 18.0 4 | 5.54 100 
1035 9.11 |Atlantic ocean, near Shovelfull light- 
ship, off Monomoy Beach, Cape Cod|41 69 59 40 Ebb 17.0 4 | 5.54] 100 
1036 9.13 |Atlantic ocean, near Shovelfull light- 
ship, off Monomoy Beach, Cape Cod|41 69 59 40 Ebb 17.0 4 | 5.54] 100 
1037 9.45 |Atlantic ocean, near Pollock Rip light- 
Bie ere ue eto 29 ook 69 54 40 Ebb 17.0 4 | 5.68 | 100 
1038 9.46 exaaae ocean, near Pollock Rip light- 
Pe ial ar desis octets 8S 69 54 40 Ebb 17.0 4 | 5.68 {| 100 
1039 9.48 ailentic ocean, near Pollock Rip light- 
BE eRe cit bu ede wie aera ees 69 54 40 Ebb 17.0 4 | §.68 | 100 
1040 | 10.15 |Atlantic ocean, near Pollock Rip Shoals 
PERO  in roe ee whee ee ly cs 69 53 50 Ebb 17.0 4 | 5.68] 100 
1041 | 10.16 |Atlantic ocean, near Pollock Rip Shoals 
| ELT TRCT OS sae eRe ar ee 69 53 50 Ebb 1720 4 | 5.68] 100 
1042 | 10.18 |Atlantic ocean, near Pollock Rip Shoals 
at ahign cee. 58s car cs aha 69 53 50 Ebb 17.0 4 | 5.68] 100 
1043 | 11.15 |Atlantic ocean, 4 miles east of Chatham 
Mo ntianiser os eee rua t eae eyes 69 52 10 Ebb 17.0 4 | 5.68] 100 
1044 | 11.16 |Atlantic ocean, 4 miles east of Chatham 
EMLNOUBG sac ns ee es oe ree ke 69 52 10 Ebb 17.0 4 | 5.68]{ 100 
1045 | 11.18 {Atlantic ocean, 4 miles east of Chatham 
OLNOURE: nae fccay se ote oats Pe awe 69 52 10 Ebb 17.0 4 | 5.68; 100 
P.M. 
1046 | 12.45 |Atlantic ocean, 114 miles off Nansset 
lighthouses, Cape Cod............. 69 55 25 Ebb 17.0 4 | 5.68] 100 
1047 | 12.46 |Atlantic ocean, 114 miles off Nansset 5 
lighthouses, Cape Cod............. 69 55 25 Ebb 17.0 4 | 5.68); 100 
1048 | 12.48 |Atlantic ocean, 114 miles off Nansset 
lighthouses, Cape Cod...........-. 69 55 25 Ebb 17.0 4 | 5.68] 100 
1049 2.30 |Atlantic ocean, 1 mile off Highland 
light, Cape Cdk eae 70 02 35 Flood | 17.0 -| 4 | 5.68} 100 
1050 2.31 |Atlantic ocean, 1 mile off Highland 
light, Cape Cod.. 70 02 35 Flood 17.0 4 | 5.68} 100 
1051 2.33 |Atlantic ocean, 1 mile off ‘Highland 
Tint, Cape Cod. see: ws ca oe ee oe 70 02 35 Flood 17.0 4. | 5.68} 100 
1052 3.30 |Cape Cod bay, by white buoy off Race 
Point, Provincetown.............. 70 15 05 Flood 18.0 6 | 5.68} 100 
1053 3.32 |Cape Cod bay, by white buoy off Race 
Point, Provincetown.............. 70 15 05 Flood 17.0 6 | 5.68} 100 
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TABLE XXVII—Continued 


46—COURSE FROM VINEYARD HAVEN, MASS., TO PROVINCETOWN, MASS., AROUND CAPE COD. 
AUGUST 20, 1911—Continued 














Location of Samples Feet Temp Per Oxygen 
Sample | Hour below | current | 7Watel | fand |. c.| Pet 
No. | A.M. surface : * ~* | cent. 
water er 
Approximate Latitude | Longitude Kies eter ¢ 


i | | | | a | | A | A | a | SS 


1054 3.34 |Cape Cod bay, by white buoy off Race 
Point, Provincetown.............. 42 02 45 170 15 05 | 100 Flood 17.0 6 | 5.68 | 100 
1055 4.15 |Cape Cod bay, by bell buoy off Long 
po light, just outside Province- 
PN Arrears in rae NPN a Ch 42 01 50 {70 09 45 1 Flood 18.0 6 | 5.68 | 100 
1056 4.16 Cape C Cod bay, by bell buoy off Long 
pee light, just outside Province- 
SEM tek he en eeeee ete meee 42 01 50 |70 09 45 30 Flood 17.0 6 | 5.68 | 100 
1057 4.18 Cape 2 Cod bay, by bell buoy off Long 
Point light, just outside Province- 
TOWN GTI eros oe es ie ee 42 01 50 |70 09 45 60 Flood 17.0 6 | 5.68] 100 





47—COURSE FROM PROVINCETOWN TO BOSTON, MASS, AUGUST 21, 1911 
High water at Provincetown at 8.25 A. M. High water at Boston at 8.25 A. M. 





























A.M. 

1058 5.00 |Provincetown harbor, 1 mile north of 

Long Point lighthouse............. 42 02 45 |70 10 20 1 Flood 18.5 
1059 5.01 |Provincetown harbor, 1 mile north of 

Long Point lighthouse............. 42 02 45 |70 10 20 20 Flood 18.0 
1060 5.03 |Provincetown harbor, 1 mile north of 

Long Point lighthouse............. 42 02 45 |70 10 20 40 Flood 18.0 
1061 6.05 |Cape Cod bay, by white buoy off Race 

Point, outside Provincetown... .|42 02 45 |70 15 05 1 Flood 18.0 
1062 6.06 |Cape Cod bay, by white buoy off Race 

Point, outside Provincetown. . 42 02 45 |70 15 05 50 Flood 18.0 
1063 6.08 |Cape Cod bay, by white buoy off Race 

Point, outside Provincetown. . 42 02 45 |70 15 05 | 100 Flood 18.0 
1064 6.45 |Massachusetts bay, 2 miles northwest 

of Race Point, Cape Cod........... 42 04 35 |70 16 35 1 Flood 18.5 
1065 6.46 |Massachusetts bay, 2 miles northwest 

of Race Point, Cape Cod........... 42 04 35 |70 16 35 50 Flood 18.0 
1066 6.48 |Massachusetts bay, 2 miles northwest 

of Race Point, Cape Cod........... 42 04 35 |70 16 35 | 100 Flood 18.0 
1067 | 10.00 |Massachusetts bay, by black buoy 2 

miles off Minots’ ledge light........ 42 16 40 |70 42 20 1 Ebb 18.5 
1068 | 10.01 |Massachusetts bay, by black buoy 2 

miles off Minots’ ledge light: cots oene 42 16 40 |70 42 20 25 Ebb 18.5 
1069 | 10.03 |Massachusetts bay, by black buoy 2 

miles off Minots’ ledge light......... 42 16 40 |70 42 20 50 Ebb 18.5 
1070 | 11.00 |Massachusetts bay, 1 mile southeast of 

Bostonilightst. 5. bie .cG ee ee eee 42 19 15 |70 52 25 1 Ebb 18.5 
1071 | 11.01 |Massachusetts bay, 1 mile southeast of 

Boston jight. 3a ee ee ee 42 19 15 |70 52 25 20 Ebb 18.5 
1072 | 11.03 |Massachusetts bay, 1 mile southeast of 

Boston light; ts. ene wee ark 42 19 15 |70 52 25 40 Ebb 18.5 





1073 | 11.20 |Boston harbor, The Narrows, between 

Lovells Island and Gallups Island. ..|42 19 35 |70 55 55 1 Ebb 19.5 
1074 | 11.21 |Boston harbor, The Narrows, between 

Lovells Island and Gallups Island... .|/42 19 35 |70 55 55 15 Ebb 19.0 
1075 | 11.23 |Boston harbor, The Narrows, between 

Lovells Island and Gallups Island... ./42 19 35 |70 55 55 30 Ebb 19.0 
1076 | 11.45 |Midway between Governor’s Island 

and Castle Island..." Joc ni eee oe 42 20 42 |71 00 42 1 Ebb 19.5 
1077 | 11.46 |Midway between Governor’s Island 

and Castle Island............0200¢ 42 20 42 |71 00 42 15 Ebb 19.0 
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TABLE XXVII—Continued 
47—COURSE FROM PROVINCETOWN TO BOSTON, MASS. AUGUST 21, 1911—Continued 
















Location of Samples Feet Per Oxygen 


Tidal | Temp. 





nt. Spee, 
ast : ee curren De ae land. | C. C. aa! 
; ; ter : 
Approximate Latitude | Longitude as Hei: satura- 


tion 


° , ” 


1078 





Midway between Governor’s Island 


and Castle Island................. 42 20 42 |71 00 42 30 Ebb 19.0 6 | 5.28 98 







1079 5 [Midway between East Boston docks 

and entrance to South bay.......... 42 21 39 |71 02 35 1 Ebb 19.5 6 | 4.93 91 
1080 Midway between East Boston docks 

and entrance to South bay.......... 42 21 39 |71 02 35 15 Ebb 19.0 6 | 5.07 94 
1081 Midway between East Boston docks 






and entrance to South bay.......... 42 21 39 |71 02 35 30 Ebb 19.0 6 | 5.07 94 


i i | i | i | i | 





12.40 |Charles river, near mouth, just below 














1082 

fam Orawpridge. 2. Se Ue ets 42 22 07 |71 03 30 1 Ebb 19.5 10 | 2.27 42 
1083 | 12.41 |Charles river, near mouth, just below 

feet OCAWOTIAE Gre... go 6h ns ae 42 22 07 |71 03 30 10 Ebb 19.0 8 | 3.41 63 
1084 | 12. 43 Charles river, near mouth, just below 









last drawbridge Sf OE hE 42 22 07 |71 03 30 20 Ebb 19.0 8 | 3.41 63 





48—BOSTON HARBOR. INNER HARBOR TO SOUTH CHANNEL IN OUTER HARBOR. AUGUST 23, 1911 
High water at Boston at 10.30 A. M. Low water at 4.30 P. M. 











A.M. 
1085 9.10 |Boston inner harbor, midway between 
East Boston docks and entranee to 
Sout Day, Boston. .0.c. eases oak 42 21 39 |71 02 35 1 Flood 19.5 6 | 5.40] 100 
1086 9.11 |Boston inner harbor, midway between 
East Boston docks and entrance to 
Sar Bay, GOston:. sion. e. «sake es 42 21 39 |71 02 35 15 Flood 19.5 6 | 5.40} 100 
1087 9.13 |Boston inner harbor, midway between 
East Boston docks and entrance to 
Sout Bay, DOStOM. vices. oo eka 42 21 39 |71 02 35 30 Flood 19.5 6 | 5.40} 100 
1088 9.23 |Boston inner harbor, by red buoy 10, 
midway between Governor’s Island 
and East Boston docks......'....... 42 21 35 |71 01 10 1 Flood 19.5 6 | 5.40 | 100 
1089 9.24 |Boston inner harbor, by red buoy 10, 
midway between Governor’s Island 
and East Boston docks............. 42 21 35 |71 01 10 10 Flood 19.0 6 | 5.40] 100 
1090 9.26 |Boston inner harbor, by red buoy 10, 
midway between Governor’s Island 
and East Boston docks............. 42 21 35 |71 01 10 15 Flood 19.0 6 | 5.40] 100 
1091 9.36 |Boston inner harbor, midway between 
Governor’s Island and Castle Island.|42 20 42 |71 00 42 1 Flood 19.5 6 | 5.28 98 
1092 9.37 |Boston inner harbor, midway between 
Governor’s Island and Castle Island|42 20 42 |71 00 42 15 Flood 19.0 6 | 5.40] 100 


—_——— | | |S | 





1093 9.39 |Boston inner harbor, midway between 

Governor’s Island and Castle Island/42 20 42 |71 00 42 30 Flood 19.0 6 | 5.40} 100 
1094 9.55 |Boston outer harbor, midway between 

Deer Island light and Governor’s 

ICUS: NS ee ek Aeris ae 42 20 36 |70 58 45/- 1 Flood 19.5 6 | 5.40} 100 
1095 9.56 |Boston outer harbor, midway between 

Deer Island light and Governor’s 

AIG DSR: che So eth gy Rd ee eee 42 20 36 |70 58 45 10 Flood 19.0 6 | 5.40} 100 
1096 9.58 |Boston outer harbor, midway between 

Deer Island light and Governor’s 

Pell Wee. os VEE ste eee oe 42 20 36 |70 58 45 20 Flood 19.0 6 | 5.40} 100 
1097} 10.18 |Boston outer harbor, midway between 

Deer Island light and Long Island 

Tight ahs eek 5 yeah eae 42 20 06 |70 57 13 1 Flood 19.5 6 | 5.42] 100 
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48—BOSTON HARBOR. INNER HARBOR TO SOUTH CHANNEL IN OUTER HARBOR, AUGUST 23, 1911—Continued 








‘ Oxygen 
Location of Samples Feat T Per) eee 

Sample | Hour Tidal emp: | cent. Per 
No. | A: Mz |-so)>-5 eae) aed eS ee hD C.C.) cont. 


current land ® ict 
Sune Deg. C. | water Etre | Satura- 


tion 


° , wu ° ‘ au 


1098 | 10.19 |Boston outer harbor, midway between 

Deer Island light and Long Island 

dight:: Geist, |. no wee eee ee 42 20 06 |70 57 13 30 Flood 19.0 4 | 5.42] 100 
1099 | 10.21 |Boston outer harbor, midway between 

Deer Island light and Long Island 

dighte soe Ste en eee nee 42 20 06 |70 57 13 60 Flood 19.0 4 | 5.42] 100 
1100 | 10.40 |Boston outer harbor, by gas buoy 8, 

entrance to South channel (north of 

Lovell’s-Island \o-0 eth ea ce. ee 42 20 34 (70 56 04 
1101 | 10.41 |Boston outer harbor, by gas buoy 8, 

entrance to South channel (north of 

Lovell’s Island)i7 5. Seen com Ome 42 20 34 |70 56 04 20 Flood 17.0 4 | 5.47 | 100 
1102 | 10.438 |Boston outer harbor, by gas buoy 8, 

entrance to South channel (north of 

P.M. Lovells leland asesaste ne ares 42, 20 34 |70 56 04 40 Flood 17.0 4 | 6.47 | 100 

1103 3.00 |Boston inner harbor, midway between 

East Boston docks and entrance to 

South bay,“ boston. 226 al eee: 42, 21 39 |71 02 35 1 Ebb 19.5 6 | 4.51 84 
1104 3.01 |Boston inner harbor, midway between 

East Boston docks and entrance to 

South bay; Boston ae. ot nee 42 21 39 |71 02 35 15 Ebb 19.0 6 | 4.65 86 
1105 3.03 |Boston inner harbor, midway between 

East Boston docks and entrance to 

South bay; Bostonss.-..022-5 ee 42 21 39 |71 02 35 30 Ebb 19.0 6 | 4.65 86 
1106 3.13 |Boston inner harbor, by red buoy 10, 

midway between Governor’s Island 

and East Boston docks............ 42 21 35 |71 01 10 1 Ebb 19.5 6 | 4.93 91 
1107 3.14 |Boston inner harbor, by red buoy 10, 

midway between Governor’s Island 

and East Boston docks............ 42 21 35 |71 01 10 10 Ebb 19.0 6 | 5.07 94 
1108 3.16 |Boston inner harbor, by red buoy 10, 

midway between Governor’s Island 


Approximate Latitude |Longitude 


—" 


Flood 18.0 4 | 5.47} 100 


and East Boston docks............ 42 21 35 |71 01 10 Ebb 19.0 6 | 5.07 94 
1109 3.26 |Midway between Governor’s Island 

and Castle Island 222.02) S404 0 42 20 42 |71 00 42 Ebb 19.5 6 | 5.00 93 
1110 | 23.27 |Midway between Governor’s Island 

and Castle Island ic. 607.5 ©. ane 42 20 42 |71 00 42 Ebb 19.0 6 | 5.14 95 
1111 3.29 |Midway between Governor’s Island ; 

and, Castle tsinnd ao sean. ee 42 20 42 |71 00 42 Ebb 19.0 6 | 5.14 95 
1112 3.45 |Boston outer harbor, midway between 


Island 4a) eoteeee oie oe 42 20 36 |70 58 45 
1113 3.46 |Boston outer harbor, midway between 

Deer Island light and Governor’s 

Taland). fares (Cu Stns aeoaecaees zee 42 20 36 |70 58 45 
1114 3.48 |Boston outer harbor, midway between 

Deer Island light and Governor’s 

island\24 Yee ee ee 42 20 36 |70 58 45 
1115 4.10 |Boston outer harbor, midway between 

Deer Island light and Long Island 

light inc: Yau Ae ee eee 42 20 06 |70 57 138 Ebb 19.5 6 | 5.40 | 100 ~ 
1116 4.11 |Boston outer harbor, midway between 

Deer Island light and Long Island 

Hight oi. s/eih at ee eee cee Oe 42 20 06 |70 57 13 
1117 4.13 Boston outer harbor, midway between 

Deer Island light. and Long Island 


Ebb 19.5 6 | 5.11 95 


Ebb 19.0 6 | 5.26 97 


Ebb 19.0 6 | 5.26 97 


Ebb 19.0 6 | 5.40} 100 





light 6304.02 See ee eee 42 20 06 |70 57 13 Ebb 19.0 6 | 5.40] 100 
1118 4.30 |Boston outer harbor, by gas buoy 8, 

at entrance to South channel....... 42 20 34 170 56 04 Ebb 19.5 6). Poe 100 
1119 4.31 |Boston outer harbor, by gas buoy 8, 

at entrance to South channel.. .|42 20 34 |70 56 04 Ebb 19.0 6 | 5.47 100 
1120 4.33 |Boston outer harbor, by gas buoy 8, 

at entrance to South channel....... 42 20 34 |70 56 04 6 
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249—BOSTON HARBOR, FROM INNER HARBOR TO SOUTH CHANNEL IN OUTER HARBOR. AUGUST 25, 1911 
High water at Boston at 12.10 P.M. Low water at 6.00 p.m. Rain all day. 





Location of Samples 





Feet : Temp. 
Sample | Hour Beaed Tidal water | cent. C Per 
No. , surface | Current Deg. C land er | cent. 
Approximate Latitude |Longitude water | jitre sat pee 
ion 
ee en hcl | 5 5/5, |ou sikwalis.s ton... he... =f. 2). -|- 
1121 9.00 |Boston inner harbor, midway between 
East Boston docks and entrance to 
Pee cir cir sty, a oe ans ee wn 42 21 39 |71 02 35 1 Flood 19.5 6 | 5.00 93 
1122 9.01 |Boston inner harbor, midway between 
East Boston docks and entrance to 
COMING Sch e ccat se ew cet oes 42 21 39 |71 02 35 15 Flood 19.0 6 | 5.26 97 
1123 9.03 |Boston inner harbor, midway between 
East Boston docks and entrance to 
POH UMEDA VERS. scat madera scours vase apate a A2 21 39 |71 02 35 30 Flood 19.0 6 | 5.26 97 


1124 9.13 |Boston inner harbor, by red buoy 10, 
midway between Governor’s Island 
and East Boston docks............ 42 21 35 |71 01 10 1 Flood 19.5 6 | 5.22 97 
1125 9.14 |Boston inner harbor, by red buoy 10, 
midway between Governor’s Island 
and East Boston docks............ 42 21 35 |71 01 10 10 Flood 19.0 6 | 5.36 99 
1126 9.16 |Boston inner harbor, by red buoy 10, 
midway between Governor’s Island 
and East Boston docks............ 42 21 35 |71 01 10 15 Flood 19.0 6 | 5.36 99 
1127 9.26 |Boston inner harbor, midway between 
Governor’s Island and Castle Island|42 20 42 ,71 00 42 1 Flood 19.5 a taal 95 
1128 9.27 |Boston inner harbor, midway between 
Governor’s Island and Castle Island|42 20 42 |71 00 42 15 Flood 19.0 6 | 5.40 | 100 
1129 9.29 |Boston inner harbor, midway between 
Governor’s Island and Castle Island/42 20 42 |71 00 42 30 Flood 19.0 6 | 5.40] 100 
1130 9.45 |Boston outer harbor, midway between 
Deer Island light and Governor’s 
1g Seis CSS Ge ge ae en ae ane Segre 42 20 36 |70 58 45 1 Flood 19.5 6 | 5.42 | 100 
1131 9.46 |Boston outer harbor, midway between 
-| Deer Island light and Governor’s 
UETIONS Piss: ENR, 02) Saeae: SOn ae eA 42 20 36 |70 58 45 10 Flood 19.0 6 | 5.42} 100 
1132 9.48 |Boston outer harbor, midway between 
Deer Island light and Governor’s 
SUNT) 46 ESOS OO 8 OA eta, Pe 42 20 36 |70 58 45 20 Flood 19.0 6 | 5.42] 100 
1183 | 10.10 |Boston outer harbor, midway between 
Deer Island light and Long Island 
Meer rtas Ao hee Sein Shines one 42 20 06 |70 57 13 1 Flood 19.5 6 | 5.40} 100 
1134 | 10.11 |Boston outer harbor, midway between 
Deer Island light and Long Island 
REE EU Rg a ale a oe ave vie all aig ww 42 20 06 |70 57 18 30 Flood 19.0 4 | 5.40} 100 
1135 | 10.13 |Boston outer harbor, midway between 
Deer Island light and Long Island 


SULCUS wetting oipe ie tie teas 4 aera aC 42 20 06 |70 57 13 60 Flood 19.0 4 | 5.40] 100 

1136 | 10.30 |Boston outer harbor, by gas buoy 8, 
entrance to South channel......... 42 20 34 |70 56 04 1 Flood 19.5 4 | 5.42} 100 

1137 | 10.31 |Boston outer harbor, by gas buoy 8, 
entrance to South channel......... 42 20 34 |70 56 04 15 Flood 19.0 4 | 5.42} 100 

1188 | 10.33 |Boston outer harbor, by gas buoy 8, 
aa¥ entrance to South channel......... 42 20 34 170 56 04 30 Flood 19.0 4 | 5.42; 100 

1139 3.00 |Boston inner harbor, midway between 

East Boston docks and entrance to 
South bay, Boston: s... 075.0 ses 42 21 39 |71 02:35 1 Ebb 19.0 6 | 4.65 86 


1140 3.01 |Boston inner harbor, midway between 

East Boston docks and entrance to 

Sout bay pdatons. +. s.mieds bens 42 21 39 |71 02 35 15 Ebb 19.0 6 | 4.78 89 
1141 3.03 |Boston inner harbor, midway between 

East Boston docks and entrance to 

pouth bay Bostow.<:k sa. 5ths sok 42 21 39 |71 02 35 30 Ebb 19.0 6 | 4.78 89 
1142 3.13 |Boston inner harbor, by red buoy 10, 

midway between Governor’s Island 

and East Boston docks............ 42 21 35 |71 01 10 1 Ebb 19.0 6 | 5.07 94 
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49—BOSTON HARBOR, INNER HARBOR TO SOUTH CHANNEL IN OUTER HARBOR. 
AUGUST 25, 1911—Continued 













: Oxygen 
Location of Samples Per 
Feet Tidal Temp. 


Sample below water cent, Per 

surface | Current Deg. C. land | C. C. cent. 
satura- 
tion 


——————— | _|—_-_——__— 





water | per 


Approximate Latitude |Longitude 





1143 3.14 |Boston inner harbor, by red buoy 10, 
midway between Governor’s Island 
and East Boston docks............ 42 21 35 
3.16 |Boston inner harbor, by red buoy 10, 
midway between Governor’s Island 
and East Boston docks............ 42 21 35 
3.26 |Boston inner harbor, midway between 
Governor’s Island and Castle Island|42 20 42 
3.27 |Boston inner harbor, midway between 
Governor’s Island and Castle Island|42 20 42 


71 01 10 10 Ebb 19.0 6 | 5.22 97 
1144 





(2 OLa0 15 Ebb 19.0 6 | 5.22 97 
71 00 42 1 Ebb 19.0 6 | 5.07 94 
71 00 42 15 Ebb 19.0 6 | 5.22 97 


| | | | | 


1145 
1146 











1147 3.29 |Boston inner harbor, midway between 
Governor’s Island and Castle Island/42 20 42 
1148 3.48 |Bpston outer harbor, midway between 
Deer Island light and Governor’s 
Island tan cesses oe oa oie 42 20 36 
1149 3.49 |Boston outer harbor, midway between 
Deer Island light and Governor’s 
Island: Sa ieee cone nia eee: 42 20 36 
1150 3.51 |Boston outer harbor, midway between 
Deer Island light and Governor’s 
Islandy.4 2S omomnone men teres eae: 42, 20 36 
1151 4.12 |Boston outer harbor, midway between 
Deer Island light and Governor’s 
Talands ati aaerctissers ar rere 42 20 06 


71 00 42 30 Ebb 19.0 6 | 5.22 97 
70 58 45 1 Ebb 19.0 6 | 5.26 97 


70 58 45 10 Ebb 19.0 6 | 5.40) 100 





70 58 45 20 Ebb 19.0 6 | 5.40} 100 


70 57 13 1 Ebb 19.0 6 | 5.40] 100 








1152 4.13 |Boston outer harbor, midway between 
Deer Island light and Governor’s 






































Saline PaaS eee 42 20 06 |70 57 138 30 Ebb 19.0 6 | 5.40} 100 
1153 4.15 |Boston outer harbor, midway between 

Deer Island light and Governor’s 

Islands as i ee es 42 20 06 |70 57 18 60 Ebb 19.0 6 | 5.40} 100 
1154 4.30 |Boston outer harbor, by gas buoy 8 at 

entrance to South channel......... 42 20 34 |70 56 04 1 Ebb 19.0 6 | 5.42 | 100 
1155 4.31 |Boston outer harbor, by gas buoy 8 at 

entrance to South channel......... 42 20 34 |70 56 04 15 Ebb 19.0 4 | 5.42} 100 
1156 4.33 |Boston outer harbor, by gas buoy 8 at 

entrance to South channel......... 42 20 34 |70 56 04 30 Ebb 19.0 4 | 5.42} 100 

50—BOSTON INNER HARBOR AT CHARLES RIVER. AUGUST 28, 1911 
High water at Boston at 2.28 P. M. 
A.M. 

1157 8.45 |Charles river, midway between mouth 

and lowest bridge.....4 deen sees 42 22 15 |71 03 18 1 Ebb 20.0 32 | 1.79 31 
1158 8.46 |Charles river, midway between mouth 

and lowest bridge................. 42 22 15 |71 08 18 15 Ebb 19.5 24 | 2.39 43 
1159 8.48 |Charles river, midway between mouth 

and lowest bridge...............0% 42 22 15 |71 03 18 30 Ebb 19.5 24 | 2.39 43 
1160 9.00 |Inner harbor off mouth of Charles 

river, midway to East Boston...... 42 22 16 |71 02 55 1 Flood | 19.5 18 | 2.84 52 
1161 9.01 |Inner harbor off mouth of Charles 

river, midway to East Boston...... 42 22 16 |71 02 55 15 Flood 19.0 12 | 3.98 74 
1162 9.03 |Inner harbor off mouth of Charles 

river, midway to East Boston...... 42 22 16 |71 02 55 30 Flood 19.0 12 | 3.98 74 





1163 9.10 |Inner harbor, midway between Charles- 
town and East Boston, between 
Charles and Mystic rivers.......... 42 22 36 |71 02 47 1 Flood 19.5 12 | 3.75 70 
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TABLE XX VII—Continued 
50—BOSTON INNER HARBOR AT CHARLES RIVER. AUGUST 28, 1911—Continued. 


see 





Location of Samples Per Oxygen 


Feet Tidal Temp. 


GONTs, 09a aay ome 

Nee Fie surrent Dee ©. sare ne jbo 
Approximate Latitude | Longitude tre sayin es 

ion 


is | pe | | | HY | | Se | | jenn | ites | 
— 








° / Ma ° , Mt 


1164 Inner harbor, midway between Charles- 

town and East Boston, between 

Charles and Mystic rivers.......... 42 22 36 |71 02 47 15 Flood 19.0 10 | 3.89 72 
1165 Inner harbor, midway between Charles- 

town and East Boston, between 

Charles and Mystic rivers.......... 42 22 36 |71 02 47 30 Flood 19.0 10 | 3.89 12 
1166 Inner harbor, off mouth of Chelsea river|42 23 09 |71 02 28 1 Flood 19.5 10 | 3.77 70 
1167 Inner harbor, off mouth of Chelsea river|42 23 09 |71 02 28 15 Flood 19.0 8 | 4.06 75 
1168 Inner harbor, off mouth of Chelsea river|42 23 09 |71 02 28 25 Flood 19.0 8 | 4.06 75 
1169 Inner harbor, just below Mystic river 

shave Ee ey cs ae © on er eae 42 23 05 |71 02 45 1 Flood 19.5 10 | 3.83 71 
1170 Inner harbor, just below Mystic river 

BRIO eeON: ot ho nals eed wie 42 23 05 |71 02 45 15 Flood 19.0 8 | 4.00 74 
1171 Inner harbor, just below Mystic river 

ARE ta «teks we wee es 42 23 05 |71 02 45 20 Flood 19.0 8 | 4.00 74 
1172 Inner harbor, just off south branch of 

ive veniger.. Gu oa. 5 oss oma salde bx 42 22 46 |71 02 53 1 Flood 19.5 16 | 3.88 72 
1173 Inner harbor, just off south branch of 

IVE SEICUTIVER teen hiccwe ee ss es we 42 22 46 |71 02 53 15 Flood 19.0 8 | 4.18 10/ 
1174 Inner harbor, just off south branch of 

IMivstlCeriy chien ce sinerecit steer ae asl 42 22 46 |71 02 53 30 Flood 19.0 8 | 4.18 77 
1175 Charles river, midway between mouth 

and lowest bridge................. 42 22 15 |71 03 18 1 Flood 19.5 32 | 2.03 36 
1176 Charles river, midway between mouth 

ANCUUOW CSE DTIC SCs ajerereisie + eces ee 6 oss 42 22 15 |71 038 18 15 Flood 19.5 18 | 3.48 63 
1177 Charles river, midway between mouth 

and lowest bridge................. 42 22 15 |71 03 18 30 Flood 19.5 18 | 3.48 63 





5i—BOSTON OUTER HARBOR IN THE VICINITY OF DEER ISLAND LIGHT. AUGUST 28, 1911 
High water at Boston at 2.28 P. M. 


PM. 
1178 1.00 |Boston outer harbor, midway between 
Deer Island light and Governor’s 
SAW. wee cca cts iin coor ce en © 42 20 36 |70 58 45 1 Flood 
1179 1.01 |Boston outer harbor, midway between 
Deer Island light and Governor’s 
LLP CEG ga ate fae fk ean Marcetee aA 42 20 36 |70 58 45 10 Flood 


1180 1.03 |Boston outer harbor, midway between 

Deer Island light and Governor’s 

PALATE re neat cn et, a Se CORRE MT Co, 42 20 36 |70 58 45 20 Flood 0 GB IS: 
1181 2.50 |50 feet south of Deer Island light... ./42 20 23 |70 57 17 1 Ebb 5 16 | 5. 
1182 2.51 |50 feet south of Deer Island light.....|/42 20 23 |70 57 17 12 Ebb 0 8 | 5. 
1183 3.00 |100 feet south of Deer Island light... .|42 20 22 |70 57 17 1 Ebb 5 16 | 5. 
1184 3.01 |100 feet south of Deer Island light... .|42 20 22 |70 57 17 30 Ebb 0 Saniioe 
1185 3.03 |100 feet south of Deer Island light... .|42 20 22 |70 57 17 60 Ebb .0 Saigon 
1186 3.12 |500 feet southeast of Deer Island light|42 20 22 |70 57 12 | 1 Ebb 5 1 
1187 3.13 |500 feet southeast of Deer Island light|42 20 22 |70 57 12 30 Ebb 0 
1188 3.15 |500 feet southeast of Deer Island light|42 20 22 |70 57 12 60 Ebb .0 
1189 3.20 |1000 feet east of Deer Island light... .|42 20 26 |70 57 06 i! Ebb .0 
1190 3.21 |1000 feet east of Deer Island light... ./42 20 26 |70 57 06 25 Ebb 0 
1191 3.23 |1000 feet east of Deer Island light... .|42 20 26 |70 57 06 50 Ebb 0 
1192 3.30 |Near buoy 8, inside South channel... .|42 20 34 |70 56 04 1 Ebb 0 
1193 3.31 |Near buoy 8, inside South channel... .|42 20 34 |70 56 04 25 Ebb 0 
1194 3.33 |Near buoy 8, inside South channel... .|42 20 34 |70 56 04 50 Ebb .0 
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TABLE XXVII—Continued 


52—BOSTON INNER HARBOR AND CHARLES RIVER, AUGUST 29, 1911. 
High water at Boston at 3.17 P. M. 


Location of Samples 






Feet 
below 
surface 


Tidal 
Sa “ revi current 
Approximate Latitude |Longitude 


a | | | | 


1195 9.00 |Charles river, midway between mouth 
and lowest: bridgessarh teen eee 
1196 9.01 |Charles river, midway between mouth 
and lowest) bridges eae eee ee 
1197 9.03 |Charles river, midway between mouth 
and lowest bridge; s.r eee eee eee 
1198 9.20 |Inner harbor, midway between East 
Boston docks and entrance to South 


Flood 
Flood 
Flood 


Flood 


| ee | | | | | | ee 


1199 9.21 |Inner harbor, midway between East 
eres docks and entrance to South 
EN Beni higy Suits hace eiS ACNE Baelio py SNE lolcats 
1200 9.23 |Inner harbor, midway between East 
Boston docks and entrance to South 
DAY 0% Seo tease os eee 02 35 

1201 9.33 Taney harbor, by buoy 10, between East 
Boston docks and Governor’ 8 Island/42 21 35 |71 01 10 

1202 9.34 |Inner harbor, by buoy 10, between East 
Boston docks and Governor’s Island|42 21 35 |71 01 10 


02 35 Flood 


Flood 
Flood 
Flood 





| | SSE | | | | | | | | 


1203 9.36 |Innerharbor, by buoy 10 between East 

Boston docks and Governor’s Island|42 21 35 |71 01 10 
1204 9.51 |Inner harbor, midway between Goy- 

ernor’s Island and Castle Island... ./42 20 42 |71 00 42 
1205 9.52 |Inner harbor, midway between Goy- 

ernor’s Island and Castle Island... .|42 20 42 |71 00 42 
1206 9.54 |Inner harbor, midway between Govy- 

ernor’s Island and Castle Island... .|42 20 42 |71 00 42 


Flood 
Flood 
Flood 
Flood 








A.M. 
1207 | 10.05 |Outer harbor, midway between Goy- 


ernor’s Island and Deer Island light.}42 20 36 |70 58 45 1 Flood 19.5 8 | 5,40] 100 
1208 | 10.06 |Outer harbor, midway between Gov- 

ernor’s Island and Deer Island light./42 20 36 |70 58 45 10 Flood 19.0 6 | 5.40} 100 
1209 10.08 |Outer harbor, midway between Gov- 5 

ernor’s Island and Deer Island light./42 20 36 |70 5: 45 20 Flood 19.0 6 | 5.40} 100 
1210 | 10.18 |1000 feet west of Deer Island light... .|42 20 22 |70 57 30 1 Flood 19.5 12 | 5.07 94 
1211 10.19 |1000 feet west of Deer Island light... .|42 20 22 |70 57 30 20 Flood 19.0 6 | 5.52] 100 
1212 | 10.21 {1000 feet west of Deer Island light... .|42 20 22 |70 57 30 45 Flood 19.0 6 | 5.52} 100 
1213 | 10.40 |10 feet west of sewer outlet at Deer 

Island ‘ight. cs nsuecd moc: note 42 20 23 |70 57 18 1 Flood 19.5 32 | 2.99 53 
1214 | 10.42 |10 feet west of sewer outlet at Deer 

Island light cnc) cakes op eee een 42 20 23 |70 57 18 7 Flood 19.0 11 | 4.78 88 

54—BOSTON INNER HARBOR AND CHARLES RIVER. AUGUSTEAY: 1911 
High water at Boston at 3.17 P. M. 
P. M. 

1215 1.20 |Charles river, midway between mouth 

and lowest ‘bridge MSR ths fone & 42 22 15 |71 03 18 1 Flood 19.5 52 | 2.27 38 
1216 1. 1 |Charles river, midway between mouth 

and lowest bridge................-. 42 22 15 |71 03 18 15 Flood 19.0 12 | 3.41 62 
1217 1.23 |Charles river, midway between mouth 

& and lowest brid GOI omens 42 22 15 71 03 18 30 Flood#| 19.0 10 | 3.41 62 

1218 |%1.32 |Midway barean East Boston docks & 

and entrance to South bay......... 42 21 39 71 02 35 Flood 19.5 4.38 


4.83 
4.64 
6.11 
6.11 


53—BOSTON OUTER HARBOR IN THE VICINITY OF DEER ISLAND LIGHT. AUGUST 29, 1911 






















90 
86 
95 
95 
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TABLE XX VII—Continued 
564—BOSTON INNER HARBOR AND CHARLES RIVER. AUGUST 29, 1911—Continued 





Per Oxygen 


Location of Samples Feet Tidal Temp. pier 











Sample | Hour below water 1 
Noe. | P.M: surface | Current Deg. C. ae ss 
Approximate Latitude |Longitude litre peice 
i 
nee eer kta thond gi lio ij fta. i = | > €6d|.CUTTUCU! 
1219 1.33 |Midway between East Boston docks 
and entrance to South bay......... 42 21 39 |71 02 35 15 Flood 19.0 6 | 4.79 89 
1220 1.35 |Midway between East Boston docks 
and entrance to South bay......... 42 21 39 |71 02 35 30 Flood 19.0 6 | 4.79 89 
1221 1.44 |By buoy 10, between Governor’s Island 
and East Boston docks............ 42 21 35 |71 O01 10 1 Flood 19.5 10 | 4.69 87 
1222 1.45 |By buoy 10, between Governor’s Island 
and East Boston docks............ 42 21 35 |71 01 10 10 Flood 19.0 G2 Polit 95 
1223 1.47 |By buoy 10, between Governor’s Island 
and East Boston docks............ 42, 21 35 |71 01 10 15 Flood 19.0 Gaon Ly 95 
1224 1.57 |Midway between Governor’s Island 
mai ast ieiiaiancde se ae 42 20 42 |71 00 42 1 Flood 19.5 8 18:22 97 
1225 1.58 |Midway between Governor’s Island 
mit, Case IGIANG. 2. oe ee 42 20 42 |71 00 42 15 Flood 19.0 6 | 5.50; 100 
1226 2.00 |Midway between Governor’s Island 
and wastio Island... oo. oe hiece tess 42 20 42 |71 00 42/| ~~ 30 Flood 19.0 6 | 5.50} 100 
1227 2.20 |Midway between Governor’s Island 
and Deer Island light.............. 42 20 36 |70 58 45 1 Flood 19.0 ‘6 | 5.40] 100 
£1228 2.21 |Midway between Governor’s Island 
and Deer Island light.............. 42 20 36 |70 58 45 10 Flood 19.0 6 | 5.40; 100 
1229 2.23 |Midway between Governor’s Island 
, and Deer Island light.............. 42 20 36 |70 58 45 20 Flood 19.0 6 | 5.40; 100 
65—BOSTON OUTER HARBOR, IN THE VICINITY OF DEER ISLAND LIGHT. AUGUST 29, 1911 
High water at Boston at 3.17 P. M. 
P.M. 
1230 2.30 |500 feet east of Deer Island light..... 42 20 26 |70 57 12 1 Flood 19.0 11 | 4.93 91 
1231 2.31 1500 feet east of Deer Island light..... 42 20 26 |70 57 12 15 Flood 19.0 8 | 5.50} 100 
1232 2.33 |500 feet east of Deer Island light..... 42, 20 °26170 57 12 30 Flood 19.0 Tate 5:. 507 |. 100 
1233 3.45 |250 feet east of Deer Island light..... 40 26 26 |70 57 14 | Surface | Ebb 19.5 127 194593 91 
1234 3.46 |250 feet east of Deer Island light..... 40 26 26 |70 57 14 1 Ebb 19.5 12 | 4.93 91 
1235 3.48 |250 feet east of Deer Island light..... 40 26 26 |70_57 14 2 Ebb 19.0 10 | 5.11 95 
1236 3.50 |250 feet east of Deer Island light..... 40 26 26 |70 57 14 3 Ebb 19.0 8 | 5.40} 100 
1237 3.52 |250 feet east of Deer Island light... .. 40 26 26 |70 57 14 5 Ebb 19.0 6 | 5.47} 100 














1238 3.54 |250 feet east of Deer Island light... .. 40 26 26 |70 57 14 10 Ebb 19.0 6 
1239 3.56 |250 feet east of Deer Island light..... 40 26 26 |70 57 14 15 Ebb 19.0 6 
1240 3.58 |250 feet east of Deer Island light..... 40 26 26 |70 57 14 30 Ebb 19.0 6 


oe he) 

Or or 

NON 
3 





56—BOSTON OUTER HARBOR, IN THE VICINITY OF DEER ISLAND LIGHT. AUGUST 30, 1911 
High water at Boston at 4.05 P. M. 








| 


1241 | 11.00 {100 feet southwest of Deer Island light/42 20 23 |70 57 18 | Surface | Flood 19.5 12 
1242 | 11.01 {100 feet southwest of Deer Island light/42 20 23 |70 57 18 1 Flood 19.5 12 
1243 | 11.03 |100 feet southwest of Deer Island light|42 20 23 |70 57 18 2 Flood 19.0 8 
1244 | 11.05 |100 feet southwest of Deer Island light|42 20 23 |70 57 18 3 Flood 19.0 6 
1245 | 11.07 |100 feet southwest of Deer Island light/42 20 23 |70 57 18 5 Flood 19.0 6 
“1246 | 11.09 |100 feet southwest of Deer Island light|42 20 23 |70 57 18 10 Flood 19.0 6 
1247 | 11.11 |100 feet southwest of Deer Island light|42 20 23 |70 57 18 30 Flood 19.0 6 
1248 | 11.13 |100 feet southwest of Deer Island light|42 20 23 |70 57 18 60 Flood 19.0 6 


CUO HS 

H» bo 90 00 

bo 00 Go 
© 
Oo 


Cr cr or cr 

Or Or He 

NNONN 
3 
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TABLE XX VII—Continued 
56—BOSTON OUTER HARBOR, IN THE VICINITY OF DEER ISLAND LIGHT. AUGUST 30, 1911—Continued 








| 
| Per Oxygen 


Location of Samples Feet } Temp. 

Tidal cent: --\. tian oe 
Sample | Hour below current | V2: | dand 1c eee 
No. | P.M. surface Deg. C. Water per. cent. 

Approximate Latitude | Longitude litre ae 

TS I Ua ae a ean a TIT Os EDTA SEN ee meee 
1249 3.46 |100 feet south of Deer Island light....}42 20 22 |70 57 17 | Surface | Flood 19.5 20 | 4.37 80 
1250 3.48 |100 feet south of Deer Island. light... .|42 20 22 |70 57 17 1 Flood 19.5 20 | 4.387 80 
1251 3.50 {100 feet south of Deer Island light... .|42 20 22 |70 57 17 2 Flood 19.0 12 | 5.14 95 
1252 3.52 |100 feet south of Deer Island light... .|42 20 22 |70 57 17 3 Flood 19.0 6 | 5.42 100 
1253 3.54 |100 feet south of Deer Island light....|42 20 22 |70 57 17 5 Flood 19.0 6 | 5.40] 100 
1254 3.56 |100 feet south of Deer Island light... .|42 20 22 |70 57 17 10 Flood 19.0 6 | 5.40} 100 
1255 3.58 |100 feet south of Deer Island light... .|42 20 22 |70 57 17 30 Flood 19.0 6 | 5.52 | 100 
1256 4.00 |100 feet south of Deer Island light... .|42 20 22 |70 57 17 60 Flood 19.0 6 | 5.52] 100 








57—BOSTON OUTER HARBOR, OFF PEDDOCK’S ISLAND. SEPTEMBER 6, 1911 
High water at Boston 9.05 A. M. 


P.M. 
.380 |About 14 mile north of west extremity 
ol Paddock’ s island, 7. eon 42 17 39 |70 57 04 | Surface | Ebb 19.0 16 | 4.93 86 
.382 |About 14 mile north of west extremity 
of ;Paddoek's Island vt -5 7. ser. 42 17 39 |70 57 04 1 Ebb 19.0 16 | 4.93 86 
.384 |About 4 mile north of west extremity 
of Paddock’s Island... 20-2552... 42 17 39 |70 57 04 2 Ebb 19.0 14 | 5.11 90 
.386 |About 14 mile north of west extremity 
of Paddock’siIsland?.15. 22 (oe. 4.6. 42 17 39 |70 57 04 3 Ebb 19.0 10. | 5.37 96 
1.38 |About 144 mile north of west extremity 
ofebaddock:s)Islandaaccmmme seein en 42 17 39 |70 57 04 5 Ebb 19.0 8 
1262 1.40 |About 14 mile north of west extremity 
j of Paddock’s Island... 28% aocnes: 42 17 39 |70 57 04 10 Ebb 19.0 6 | 5.47 99 
6 
i 
6 





—_ 
bo 
or 
oO 
ee 


.42 |About 44 mile north of west extremity 
of Paddock’s Island’.<, osama 42 17 39 |70 57 04 15 Ebb 19.0 
.44 |About 14 mile north of west extremity 
of Paddock’s Island: .% 2 «4s Sane 42 17 39 |70 57 04 30 Ebb 19.0 
2.50 |Just south of Sunken Ledge Beacon, 
off Paddock’s island: - 0... ..08 42 17 32 |70 57 37 | Surface | Ebb 19.0 8 
2.52 |Just south of Sunken Ledge Beacon, 
off Paddock’s Island... v4). 00 Jc 42 17 82 |70 57 37 1 Ebb 19.0 8 | 5.50] 100 
2.54 |Just south of Sunken Ledge Beacon, 
off Paddock’s Island............... 42 17 32 |70 57 37 2 Ebb 19.0 8 
2.56 |Just south of Sunken Ledge Beacon, ~ 
off: Paddock’s island: 22%" eee 42 17 32 |70 57 37 3 Ebb 19.0 8 
1269 2.58 |Just south of Sunken Ledge Beacon, 
of Paddock’s Island s.c2 44. ce cee 42 17 32 |70 57 37 5 Ebb 19.0 8 | 5.54}; 100 
1270 3.00 |Just south of Sunken Ledge Beacon, 
off Paddock’s Island.) s154 ee 42 17 32 |70 57 37 10 Ebb 19.0 8 | 5.56; 100 
1271 3.02 |Just south of Sunken Ledge Beacon, 
off Paddock’s Island?) en, neces « 42 17 32 |70 57 37 15 Ebb 19.0 8 | 5.56} 100 








58—BOSTON OUTER HARBOR, OFF MOON HEAD. SEPTEMBER 6, 1911 
High water at Boston 9.50 A. M. 


















A.M. 

1272 11.00 |1000 feet north of Moon Head sewer 

otitlet<.25) See oe eee 42 18 38 |70 59 30 | Surface 18.5 18 | 4.26 73 
1273 11.02 |1000 feet north of Moon Head sewer 

outlets. nicks Bocce: OR eee nee 42 18 38 1/70 59 30 18.5 18 | 4.35 75 
1274 11.04 |1000 feet north of Moon Head sewer 

Outletis2. ee ee eee 42 18 38 |70 59 30 18.5 14 | bett 90 
1275 11.06 |1000 feet north of Moon Head sewer 


outlet.é. ie ee ees 42 
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TABLE XX VII—Continued 
58—BOSTON OUTER HARBOR, OFF MOON HEAD. SEPTEMBER 6, 1911—Continued 










Location of Samples Feet 
Sample | Hour ee 
No. .M. surface 






Approximate Latitude |Longitude 









—————— | | | | | | | | 


’ tA , ” 





1276 11.08 |1000 feet north of Moon Head sewer 







GURHISIS = 5 GORGES Sree ee er er 70 59 30 
1277 11.10 |1000 feet north of Moon Head sewer 

Ut CURIA ea tat sche sue sdteie a's 70 59 30 
1278 11.12 |1000 feet north of Moon Head sewer 

LES & cep Sy a OE NT ee 70 59 30 







1279 | 12.10 |Near red buoy S6, north of Spectacle 







70 59 15 
1280 | 12.12 |Near red buoy S6, north of Spectacle 
Island. Buoy about 34 mile north 

of Moon Head outlet.............. 70 59 15 

1281 12.14 |Near red buoy S6, north of Spectacle 
Island. Buoy about 34 mile north 

of Moon Head outlet.............. 

1282 | 12.16 |Near red buoy S6, north of Spectacle 
Island. Buoy about 34 mile north 

of Moon Head Outlet............. 

1283 12.18 |Near red buoy S6, north of Spectacle|42 
Island. Buoy about 34 mile north 

of Moon Head outlet.............. 

1284 | 12.20 |Near red buoy 86, north of Spectacle 













1285 12.22 |Near red buoy S6, north of Spectacle 


69—BOSTON OUTER HARBOR, OFF PEDDOCK’S ISLAND. SEPTEMBER 7, 1911 
High water at Boston at 10.28 A. M. 


A.M. 

1286 10.36 |About 14 mile north of western extrem- 

ity of Paddock’s Island............ 42 17 39 |70 57 04 | Surface | Ebb 
1287 10.38 |About 14 mile north of western extrem- 

ity of Paddock’s Island............ 42 17 39 |70 57 04 1 Ebb 
1288 10.40 |About 14 mile north of western extrem- 

ity of Paddock’s Island............ 42 17 39 |70 57 04 2 Ebb 
1289 10.42 |About 1{ mile north of western extrem- 

ity of Paddocks Island.............. 42 17 39 |70 57 04 3 Ebb 
1290 | 10.44 |About 14 mile north of western extrem- 

ity of Paddock’s Island............ 42 17 39 |70 57 04 5 Ebb 
1291 10.46 |About 14 mile north of western extrem- 

ity of Paddock’s Island............ 42 17 39 |70 57 04 10 Ebb 
1292 10.48 |About 14 mile north of western extrem- 

ity of Paddock’s Island............ 42 17 39 |70 57 04 15 Ebb 
1293 10.50 |About 14 mile north of western extrem- 

ity of Paddock’s Island............ 42 17 39 |70 57 04 35 Ebb 











60—BOSTON OUTER HARBOR, OFF MOON HEAD. SEPTEMBER 7, 1911 
High water at Boston at 10.28 A. M. 





A.M. 
1294 11.20 |500 feet north of sewer outlet at north- 
west corner of Moon Head.......... 42 18 33 |70 59 29 Ebb 17.0 5.68 100 
1295 | 11.22 /500 feet north of sewer outlet at north- 
P.M. west corner of Moon Head.......... 42 18 33 |70 59 29 Ebb 17.0 5.68 100 





1296 12 .18 |500 feet north of sewer outlet at north- 
west corner of Moon Head.......... 42 18 33 |70 59 29 |Surface Ebb 17.0 3.98 68 
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TABLE XX VII—Continued 
60—BOSTON OUTER HARBOR, OFF MOON HEAD. SEPTEMBER 7, 1911—Continued 











Location of Samples Per Oxygen 











Feet . Temp. cer oees eee 
Sample | Hour below aoe water he c.c.| Per 
No.1" P.M: surface | CUTTS Deg. C. =~") Cenk 
: i ; water| per 
Approximate Latitude |Longitude litre See 
° ? ur ° / ai 
1297 12.20 1500 feet north of sewer outlet at north- 
west corner of Moon Head.......... 42 18 33 |70 59 29 1 Ebb 17.0 20 3.98 68 
1298 12.22 |500 feet north of sewer outlet at north- 
west corner of Moon Head.......... 42 18 33 |70 59 29 2 Ebb 17.0 14 4.49 78 
1299 12.24 |500 feet north of sewer outlet at north- 
west corner of Moon Head.......... 42 18 33 |70 59 29 3 Ebb 17.0 12 5.00 88 
1300 12.26 |500 feet north of sewer outlet at north- 
west corner of Moon Head.......... 42 18 33 |70 59 29 5 Ebb 17.0 12 nsy/ 94 
1301 12.28 |500 feet north of sewer outlet at north- 
west corner of Moon Head.......... 42 18 33 |70 59 29 10 Ebb 17.0 10 5.52 97 
1302 12.30 |500 feet north of sewer outlet at north- 
west corner of Moon Head.......... 42 18 33 |70 59 29 20 Ebb 17.0 8 5.68 100 


61—CHARLES RIVER AT BOSTON. SEPTEMBER 8, 1911 
High water at Boston at 11.05 A. M. 














A.M. 
1303 | 10.00 |Charles river, midway between mouth 
and lowest drawbridge............. 42 22 15 |71 03 18 |Surface | Flood 17.0 28 | 2.56 43 
1304 10.02 |Charles river, midway between mouth 
and lowest drawbridge............. 42 22 15 |71 03 18 20 Flood 17.0 16 | 3.69 64 





62—BOSTON OUTER HARBOR, OFF PEDDOCKS ISLAND. SEPTEMBER 9, 1911. 
High water at Boston at 11.45 A. M. 


A.M. 

1305 | 10.20 |About 144 mile north of west extremity 

of Peddocks Islands mer a eer e 42 17 39 |70 57 04 | Surface | Flood 17.0 
1306 10.22 |About 44 mile north of west extremity 

of Peddocksaslandsa. aaenntinre see 42 17 39 |70 57 04 1 Flood 17.0 
1307 | 10.24 |About 44 mile north of west extermity 

of Peddockssisland ss. mattaue ee ie 42 17 39 |70 57 04 2 Flood 17.0 
1308 | 10.26 |About 14 mile north of west extremity 

ol Peddockssl sland ceo 42°17 39 170 57 04 3 Flood 17.0 
1309 10.28 |About 14 mile north of west extremity % 

of Peddocksmsland-ae nares 42 17 39 |70 57 04 Flood 1720 
1310 10.30 |About 14 mile north of west extremity 

of-Peddocksisland man set see mieeee 42 17 39 |70 57 04 10 Flood 17.0 
1311 10.32 |About 14 mile north of west extremity 

of Peddocks Island as. a.j54.05% 5 see 42 17 39 |70 57 04 15 Flood. 1720 
1312 | 10.34 |About 14 mile north of west extremity 

of Peddocksiislandtn coset ee 42 17 39 |70 57 04 35 Flood 17.0 





100 
100 
100 
100 
100 
100 
100 
100 


on 


8 
8 
8 
6 
6 
6 
6 
6 

















63—BOSTON OUTER HARBOR, OFF PEDDOCKS ISLAND. SEPTEMBER 11 1911 
High water at Boston at 1.06 P. M. | 











A.M. 
1313 | 10.00 |About 14 mile north of west end of 
Peddocks-Island 32) 2s see 42 17 39 |70 57 14 | Surface | Flood 17.0 14 | 4.83 83 
1314 10.02 |About 14 mile north of west end of 
Peddocks Island o2.7 tzcsecae ones 42 17 39 |70 57 14 1 Flood 17.0 14 | 4.83 83 
1315 10.04 |About 14 mile north of west end of 
of Peddocks Island... sae eee 42 17 39 |70 57 14 2 Flood 17.0 14 | 4.93 85 
1316 | 10.06 |About 14 mile north of west end of 
Peddocks Island }:4s cee ee is 17 39 |70 57 14 3 Flood 17.0 12. |e5e22 92 
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Sample | Hour ce Tidal emp. | cent. | Per 
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1317 | 10.08 |About 14 mile north of west end of 
PeddOckse Sands ae) stks craic ccese cee esses 

1318 | 10.10 |About 14 mile north of west end of 
: Peddocksslsland es 62 3... ok cess co 

1319 10.12 |About 14 mile north of west end of 


42 17 39 |70 57 14 5 Flood 17.0 12 5.37 94 
42 17 39 |70 57 14 10 Flood 17.0 10 5.40 95 
Reddocksiislande.2..0...ccncwss os 


42 17 39 |70 57 14 15 Flood 17.0 10 | 5.56 98 
13820 | 10.14 |About 4% mile north of west end of 
Pedducks Island? -hosecos. cee ee 42 17 39 |70 57 14 Flood : 4.70 






64—BOSTON OUTER HARBOR, OFF MOON HEAD. SEPTEMBER 11, 1911 
High water at Boston at 1.06 P. M. 











P.M. 

1321 3.00 |1000 feet north of Moon Head outlet. .|42 18 38 |70 59 30 | Surface | Ebb 17.0 22 | 3.98 68 
1322 3.02 |1000 feet north of Moon Head outlet..|42 18 38 |70 £9 30 1 Ebb 17.0 22 | 3.98 68 
1323 3.04 |1000 feet north of Moon Head outlet..|42 18 38 |70 59 30 2 Ebb 17.0 18 | 4.45 76 
1324 3.06 |1000 feet north of Moon Head outlet..|42 18 38 |70 59 30 3 Ebb 17.0 14 | 5.07 87 
1325 3.08 {1000 feet north of Moon Head outlet../42 18 38 |70 59 30 5 Ebb 17.0 12° | 5.22 92 
1326 3.10 |1000 feet north of Moon Head outlet../42 18 38 |70 59 30 10 Ebb 17.0 8 | 5.52 97 
1327 #.12 |1000 feet north of Moon Head outlet../42 18 38 |70 59 30 15 Ebb 17.0 6 | 5.68 | 100 

1328 3.30 |By red buoy S2, south of Long Island, 
ARCODES 1 cer ON GTA. tis '0 od ors Soe es 42 18 30 |70 58 27 | Surface | Ebb 17.0 20 | 4.26 72 

1329 3.32 |By red buoy 82, south of Long Island, 
Mere OTC Corr nian gees ee ste et 42 18 30 |70 58 27 1 Ebb 17.0 20 | 4.26 72 

1330 3.34 |By red buoy 82, south of Long Island, 
ToS ra OS ERE Se eee Eee nen 42 18 30 |70 58 27 2 Ebb 17.0 16 | 4.92 85 

1331 3.36 |By red buoy S82, south of Long Island, 
MORE ICRO Arak Sigs x cvc sce use est 42 18 30 |70 58 27 3 Ebb 17.0 12 | 5.22 92 

1332 3.38 |By red buoy S2, south of Long Island, 
PPE CR ES ont cates cies Sac e'e so oes 42 18 30 |70 58 27 5 Ebb 17.0 1024 a:b! 97 

1333 3.40 |By red buoy S82, south of Long Island, 
“Rey Ce ta ine ae i ee Ene Seca 42 18 30 |70 58 27 10 Ebb 17.0 6 | 5.68] 100 

1334 3.42 |By ed buoy S82, south of Long Island, 
RROREIOR hee ce Sale fds cra'e sides woasa AN 42 18 30 |70 58 27 20 Ebb 17.0 Grsj-o.00-1 = 100 

1335 4.00 |1000 feet east of red buoy S. 2, south of 
Pea MIE LAIUES Sie, a. seek.» ana 42 18 32 |70 58 14 | Surface | Ebb 17.0 8 | 5.54 97 

1336 4.02 |1000 feet east of red buoy S. 2, south of 
ager re AtaINs ces Sion ik al a gealehen e siav 42 18 32 |70 58 14 1 Ebb 17.0 8 | 5.54 97 

1337 4.04 |1000 feet east of red buoy S. 2, south of 
Paonoutelanid:. ofr ate sre eRe av cats 42 18 82 |70 58 14 2 Ebb 17.0 8 | 5.54 97 

1338 4.06 |1000 feet east of red buoy S. 2, south of 
ene lelands a8 2 Sue ot are sao 42 18 32 |70 58 14 3 Ebb 17.0 6 | 5.60 98 

1339 4.08 |1000 feet east of red buoy S. 2, south of 
Remi timiantisrct erie noc So sic Aaee ee 42 18 32 |70 58 14 5 Ebb 17.0 6 | 5.56 97 

1340 4.10 |1000 feet east of red buoy S. 2, south of 
Pte ISIN ois ahs chia fsa, Lakes 42 18 32 |70 58 14 10 Ebb 17.0 6 | 5.46 96 

1341 4.12 |1000 feet east of red buoy S. 2, south of 
LSS EN NIG fe Steuer ink Bae 42 18 32 |70 58 14 25 Ebb 17.0 6 | 5.46 96 











65—BOSTON OUTER HARBOR, OFF PEDDOCKS ISLAND. SEPTEMBER 12, 1911 
High water occurred at Boston at 1.50 P. M. 















A.M. 
1342 9.40 |About 4 mile north of west end of 
Peddocks Island, over outlet, which 
; discharges 30 feet below surface.....|42 17 39 |70 57 04 | Surface | Flood 17.0 12 | 5.19 89 
1343 9.42 |About 14 mile north of west end of 
Peddocks Island, over outlet, which 
discharges 30 feet below surface..... 






42 17 39 |70 57 04 Flood 17.0 12 89 
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. Oxygen 
Location of Samples Wee Birt Temp. a 
Sample below current | <’2*2= amen Per 
. surface of Deg. C. aatee per. cent. 
Approximate Latitude litre |S2tura- 
tion 
1344 9.44 |About 14 mile north of west end of 
Peddocks Island, over outlet, which 
discharges 30 feet below surface.....|/42 17 39 2 Flood 17.0 12 | 5.22; 90 
1345 9.46 |About 144 mile north of west end of 
Peddocks Island, over outlet, which 
discharges 30 feet below surface...../42 17 39 3 Flood 17.0 10 | 5.37 94 
1346 9.48 |About 14 mile north of west end of 
Peddocks Island, over outlet, which 
discharges 30 feet below surface..... 42 17 39 |70 57 04 5 Flood 17.0 10 | 5.40 95 
1347 9.50 |About 144 mile north of west end of 
Peddocks Island, over outlet, which 
discharges 30 feet below surface.....|42 17 39 |70 57 04 10 Flood 17.0 8 | 5.52 97 
1348 9.52 |About 14 mile north of west end of 
Peddocks Island, over outlet, which 
discharges 30 feet below surface.....|42 17 39 |70 57 04 15 Flood 17.0 8 | 5.56 98 
1349 9.54 |About 4% mile north of west end of 
Peddocks Island, over outlet, which 
discharges 30 feet below surface...../42 17 39 |70 57 04 35 Flood 17.0 6 | 5.74} 100 
1350 | 10.50 |Near Sunken Ledge beacon, 1% mile : 
west of Peddocks Island outlet.....|42 17 32 |70 57 37 | Surface | Flood 17.0 8 | 5.68 | 100 
1351 | 10.52 |Near Sunken Ledge beacon, 14 mile 
west of Peddocks Island outlet.....|42 17 32 |70 57 37 1 Flood 17.0 8 | 5.68} 100 
1352 | 10.54 |Near Sunken Ledge beacon, 4% mile 
west of Peddocks Island outlet.....|42 17 32 |70 57 37 2 Flood 17.0 8 | 5.68} 100 
1353 | 10.56 |Near Sunken Ledge beacon, % mile 
west of Peddocks Island outlet...../42 17 32 |70 57 37 3 Flood 17.0 6 | 5.70; 100 
1354 10.58 |Near Sunken Ledge beacon, 4% mile 
west of Peddocks Island outlet.....|/42 17 32 |70 57 37 5 Flood 17.0 6 | 5.73 | 100 
1355 | 11.00 |Near Sunken Ledge beacon, % mile 
west of Peddocks Island outlet.....|42 17 32 |70 57 37 10 Flood 17.0 6 | 5.74} 100 
1356 | 11.02 |Near Sunken Ledge beacon, 144 mile 
west of Peddocks Island outlet... ../42 17 32 |70 57 37 15 Flood 17.0 6 | 5.74] 100 
1357 | 11.50 |14 mile east of Peddocks Island outlet}42 17 44 |70 56 30 | Surface | Flood 17.0 8 | 5.68} 100 
1358 | 11.52 |4% mile east of Peddocks Island outlet/42 17 44 |70 56 30 1 Flood 17.0 8 | 5.68] 100 
1359 11.54 |4%4 mile east of Peddocks Island outlet/42 17 44 |70 56 30 2 Flood 17.0 8 | 5.68! 100 
1360 11.56 |1% mile east of Peddocks Island outletl42 17 44 |70 56 30 3  ! Flood 17.0 6 | 5.70] 100 
1361 | 11.58 |14 mile east of Peddocks Island outlet|42 17 44 |70 56 30 a5 Flood 17.0 6 | 5.74 {| 100 
1362 a 14 mile east of Peddocks Island outlet/42 17 44 |70 56 30 10 Flood 17.0 6 | 5.74] 100 
1363 12.02 |4% mile east of Peddocks Island outlet|/42 17 44 |70 56 30 15 Flood 17.0 6 | 5.74} 100 
1364 2.00 |About 14 mile north of west end of 
Peddocks Island, over outlet, dis- 
charging 30 feet below surface...... 42 17 39 |70 57 04 | Surface | Ebb 17.0 14 | 4.92 85 
1365 2.02 |About 144 mile north of west end of 
Peddocks Island, over outlet, dis- 
charging 30 feet below surface...... 42 17 39 |70 57 04 1 Ebb 17.0 14 | 4.92 85 
1366 2.04 |About 44 mile north of west end of 
Peddocks Island, over outlet, dis- 
charging 30 feet below surface...... 42 17 39 |70 57 04 2 Ebb | 17.0 14 | 4.93 86 
1367 2.06 |About 14 mile north of west end of 
Peddocks Island, over outlet, dis- 
charging 30 feet below surface...... 42 17 39 |70 57 04 3 Ebb 17.0 12 | 5.07 89 
1368 2.08 |About 14 mile north of west end of 
Peddocks Island, over outlet, dis- 
charging 30 feet below surface...... 42 17 39 |70 57 04 5 Ebb 17.0 12 | 5.22 92 
1369 2.10 |About 14 mile north of west end of 
Peddocks Island, over outlet, dis- 
charging 30 feet below surface...... 42 17 39 |70 57 04 10 Ebb 17.0 10 | 5.28 93 
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; Oxygen 
Location of Samples Feet al Temp. Per 


ent. lin wean 
Sample aig current De ae land |c.c,| Per 


“| water | per 






















Approximate Latitude |Longitude tre oir 
ion 
EEE EEE ES I LIT CE es a oe naa er Pe) Aaary Pe 
1370 2.12 |About 14 mile north of west end of 
Peddocks Island, over outlet, dis- 
charging 30 feet below surface...... 42 17 39 |70 57 04 15 Ebb 17.0 8 | 5.42 95 
1371 2.14 |About 44 mile north of west end of 










Peddocks Island, over outlet, dis- 
charging 30 feet below surface...... 







42 17 39 |70 57 04 35 Ebb 17.0 6 | 5.65 99 


66—CHARLES RIVER, BOSTON. SEPTEMBER 13, 1911 


High water at Boston at 2.37 P. M. 

















Charles river, midway between mouth 






apn owes bridges. (ss )5. 254 nc Sek 42 22 15 |71 03 18 1 Flood 16.0 64 
1373 9.34 |Charles river, midway between mouth 
and lowest bridge................. 42 22 15 |71 03 18 20 Flood 16.5 66 


67—BOSTON OUTER HARBOR, OFF PEDDOCKS ISLAND. SEPTEMBER 14, 1911 
High water at Boston at 3.29 P. M. 


A.M. 

1874 | 10.15 |About 14 mile north of west end of 
Pedaocksulsland enn somes ae cieee 42 17 39 |70 57 04 | Surface | Flood 15.5 14° 15.19 88 

1375 | 10.16 |About 144 mile north of west end of 
Peddockst lslandsste. ce 12 deme are 42 17 39 |70 57 04 1 Flood 15.5 14 | 5.19 88 

1376 10.18 |About 14 mile north of west end of 
: Peddocks sland sscra oc. stetets-s ain s 42 17 39 |70 57 04 2 Flood 15.5 14 | 5.22 89 

1377 | 10.20 |About 1%4 mile north of west end of 
IPedaocksulslands 9 s....0 5 Sass eke 42 17 39 |70 57 04 3 Flood 15.5 LZeDLoe 93 

1378 10.22 |About 14 mile north of west end of 
IReddockst island sees -aieeeci oecee oe 42 17 39 |70 57 04 5 Flood 15.5 12 | 5.40 93 

1379 | 10.24 |About 144 mile north of west end of 
Weddoeks: Island scecs a: eee 3 cee 42 17 39 |70 57 04 10 Flood 15.5 10) | 5.52 96 

1380 | 10.26 |About 14 mile north of west end of 
Peadocks [sland:ssce.n.;0eh oe clones 42 17 30 |70 57 04 15 Flood 1a) 10 | 5.56 97 

1381 10.28 |About 14 mile north of west end of 
Peddocks Island.. Levacosi#e 17.39 {70 57 04 35 Flood SED 8 | 5.74 98 


| | | | | | | | | | 


1382 | 11.00 |14 way between outlet and west end of 

EPGOCKS ASIANG sc /c¢.ne es ca uten Gale 42 17 32 |70 57 02 | Surface | Flood 15.5 12 | 5.46 94 
1383 | 11.02 |1% way between outlet and west end of 

Peddocks Island... 0... nescweces- 42 17 32 |70 57 02 1 Flood 15.5 12 | 5.46 94 
1884 | 11.04 |14 way between outlet and west end of 

Peddocks Island! Sonn > sa ee 42 17 32 |70 57 02 2 Flood 15.5 12 | 5.46 94 
1385 | 11.06 |14 way between outlet and west end of 

Pedlocks BANC 2. soos nus eee os 42 17 32 |70 57 02 3 Flood 15.5 10 | 5.56 96 


1386 | 11.08 |14 way between outlet and west end of 

Reddocks) Island: sto. ct. csc ere: 42 17 32 |70 57 02 ip Flood 15.5 10 | 5.56 96 
1387 | 11.10 |% way between outlet and west end of } 

Reddocks: Ialandieuy pac ¢-pu.s erese 5 42 17 32 |70 57 02 10 Flood 15.5 8 | 5.68 98 
1388 11.12 |% way between outlet and west end of 

Peddocks Island.................4- 42 17 32 |70 57 02 15 Flood 15.5 6 | 5.80| 100 
1889 | 11.14 |% way between outlet and west end of 

Pednoc“es Islands. ceca cues oe 42 17 32 |70 57 02 35 Flood 15.5 6 | 5.80 | 100 
1390 | 11.50 |About 14 mile west of west end of Ped- 

GGL IEIAI. be wt ws hohe hola ® Se 42 17 23 |70 57 18 | Surface} Flood 15.5 8 | 5.60 97 
1891 11.52 |About 14 mile west of west end of Ped- 

GOGKE IMADVco.k ha kere see cee. S 42 17 23 |70 57 18 - Flood 15.5 8 


5.60 97 
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. Oxygen 
Location of Samples Feet Tae Temp. ES a ea 
Sample | Hour below : + | water, | tend 10. C Per 
No. | A.M. surface | CUFFED’ | Neg. C. water | per to ene 
Approximate Latitude | Longitude fitre ue 
° , ur ° , a” 

1392 | 11.54 |About 14 mile west of west end of Ped- 
docks Islands Mitht.> fate ree 42 17 23 |70 57 18 2 Flood 15.5 8 | 5.60 97 

1393 11.56 |About 14 mile west of west end of Ped- 
docks Island2t Wyo. r es ee eee 42 17 23 |70 57 18 3 Flood 15.5 6 | 5.68 98 

1894 11.58 |About 14 mile west of west end of Ped- 
docks Island 7a) ise eee ee 42 17 23 |70 57 18 5 Flood 15.5 6 | 5.68 98 

1395 | 12.00 |About 14 mile west of west end of Ped- 
docks Islavid 5,7 e eee are eek 42 17 23 |70 57 18 10 Flood 15:5 6 | 5.68 98 

P.M. 

1396 12.02 |About 14 mile west of west end of Ped- 
docks island 325 vc eco eee 42 17 23 |70 57 18 15 Flood 15.5 6 | 5.56 96 

1397 12.04 |About 14 mile west of west end of Ped- 
Cocks island Ss accel eee ee 42 17 23 |70 57 18 25 Flood Lazo 6 | 5.56 96 
1398 1.00 |% mile southwest of outlet.......... 42 17 16 |70 57 22 | Surface } Flood 15.5 8 | 5.60 97 
1399 1.01 |4% mile southwest of outlet........... 42 17 16 |70 57 22 1 Flood 15.5 8 | 5.60 97 
1400 1.03 |14 mile southwest of outlet.........../42 17 16 |70 57 22 2 Flood | 15.5 8 5.60 97 
1401 1.05 |4% mile southwest of outlet.........../42 17 16 |70 57 22 3 Flood 15), 6 | 5.68 98 
1402 1.07 |} mile southwest of outlet.........../42 17 16 |70 57 22 5 Flood 15.5 6 | 5.68 98 
1403 1.09 |44 mile southwest of outlet...........142 17 16 |70 57 22 10 Flood 15.5 6 | 5.68 98 
1404 1.11 |}% mile southwest of outlet.........../42 17 16 |70 57 22 15 Flood 1505 6 | 5.56 96 
1405 1.13 |% mile southwest of outlet........... 42 17 16 |70 57 22 30 Flood LES 6 | 6.52 95 

1406 2.00 |By black buoy 8S. 3, between Long Is- 
land and Rainsford Island......... 42 19 04 |70 56 55 1 Flood 15.5 6 | 5.74 100 

1407 2.02 |By black buoy S. 3, between Long Is- 
land and Rainsford Island......... 42 19 04 |70 56 55 15 Flood 15.5 4 | 5.74 100 

1408 2.04 |By black buoy S. 3, between Long Is- 
land and Rainsford Island......... 42 19 04 |70 56 55 30 Flood 15.5 4 | 5.74] 100 

1409 2.30 |Cove north of middle of Peddocks Is- 
land, 1000 feet off shore........... 42 17 46 |70 56 22 1 Flood 15.5. 6 | 5.51 97 

1410 2.32 |Cove north of middle of Peddocks Is- 
land, 1000 feet off shore........... 42 17 46 |70 56 22 10 Flood 15.5 4 | §.51 97 

1411 2.34 |Cove north of middle of Peddocks Is- 
land, 1000 feet off shore........... 42 17 46 |70 56 22 15 Flood 15.5 4 | §.51 97 

1412 4.00 |About 14 mile north of west end of Ped- 
docks#island a0 sree eo eee 42 17 39 |70 57 04 1 Flood 15.5 14 | 4.93 83 

1413 4.04 |About 1{mile north of west end of Ped- a 

dockstisland Seeeen ees eee 42 17 39 |70 57 04 30 Flood 15.5 6 | 5.80 | 100 











68—BOSTON OUTER HARBOR, OFF MOON ISLAND. SEPTEMBER 14, 1911 
High water at Boston at 3.29 P. M. 

















Pa 
1414 5.00 |Midway between Moon Head outlet 
and east end of Spectacle Island..../42 18 52 |70 59 17 | Surface | Ebb 15.5 18 | 3.98 68 
1415 5.02 |Midway between Moon Head outlet 


and east end of Spectacle Island..../42 18 52 |70 59 17 1 Ebb 15.5 18 | 3.98 68 
1416 5.04 |Midway between Moon Head outlet 
and east end of Spectacle Island..../42 18 52 |70 59 17 2 Ebb 15.5 14 | 4.11 73 


1417 5.06 |Midway between Moon Head outlet 
and east end of Spectacle Island....|42 18 52 |/70 59 17 3 Ebb 15.5 12 | 4.90 85 


| | SO | | | | | | ———_—___- —— 


1418 5.08 |Midway between Moon Head outlet 


and east end of Spectacle Island..../42 18 52 |70 59 17 5 Ebb 15.5 10) oe 22 92 
1419 5.10 |Midway between Moon Head outlet 
and east end of Spectacle Island..../42 18 52 |70 59 17 10 Ebb 15.5 6 | 5.52 97 


1420 5.12 |Midway between Moon Head outlet 
and east end of Spectacle Island....|42 18 52 |70 59 17 15 Ebb 15.5 4 | 5.68 | 100 
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Location of Samples Feet Tenip Per Oxygen 
Sample | Hour below Tidal water | Cent. Per 





No. | P.M. surface | Current Deg. C. se Oe cent. 
Approximate Latitude |Longitude hee jap 
ion 


——— | | EL _  _ _f _" 


1421 5.30 |By buoy S. 4, off west end of Long 











Reaottee cet eae ke eee 42 18 34 |70 58 46 | Surface | Ebb 15.5 16 | 4.26 72 
1422 5.32 {By buoy S. 4, off west end of Long 

TELS Gover pate alle a a 42 18 34 |70 58 46 1 Ebb 15.5 16 | 4.26 72 
1423 5.34 |By buoy S. 4, off west end of Long 

USLOEIS GJ] 0 sn RA 9 det ee EA 42 18 34 |70 58 46 2 Ebb 15.5 14 | 4.64 80 
1424 5.36 |By buoy S. 4, off west end of Long 

Bre Et Nc Sheed og os eee tices 42 18 34 |70 58 46 3 Ebb 15.5 12 | 5.00 86 
1425 5.88 |By buoy S. 4, off west end of Long 

LiL EOr, a ON Rae serra oa Mink cree aA a 42 18 34 |70 58 46 5 Ebb 15.5 10 | 5.51 97 
1426 5.40 |By buoy S. 4, off west end of Long 

EU ATE Wk Soon A a a a a 42 18 34 !70 58 46 10 Ebb 15.5 6 | 5.68 |; 100 
1427 5.42 |By buoy S. 4, off west end of Long 

POOR retard coe es Ree ee es 42 18 34 |70 58 46 15 Ebb 15.5 4 | 5.68] 100 
1428 6.04 |By buoy S. 2, south of west end of Long 

RUIN ear a eA aR I oad 42 18-30 |70 58 27 | Surface | Ebb 15.5 8 | 5.54 96 
1429 6.06 |By buoy S. 2, south of west end of Long 

| USTs RRR aes at Ce ae 42 18 30 |70 58 27 1 Ebb 15.5 8 | 5.54 96 
1430 6.08 |By buoy S. 2, south of west end of Long 

12 TOUNG BerdeGe edo Bang i ee anne See 42 18 30 |70 58 27 2 Ebb 15.5 6 | 5.54 96 
1431 6.10 |By buoy S. 2, south of west end of Long 

CSTE ye GLI AR eae a a 42 18 30 |70 58 27 3 Ebb 15.5 6 | 5.60 98 
1432 6.12 |By buoy S. 2, south of west end of Long 

EEG So ee od nae ae aces ee ae 42 18 30 |70 58 27 5 Ebb 15.5 6 | 5.56 97 
1433 6.14 |By buoy S. 2, south of west end of Long 

UICC CSE RTOS Maat te an AS 42 18 30 |70 58 27 10 Ebb 15.5 4 | 5.46 96 
1434 6.16 |By buoy S. 2, south of west end of Long 

LENG pag eres savant AIR te 42 18 30 |70 58 27 20 Ebb 15.5 4 | 5.46 96 











69—BOSTON OUTER HARBOR, OFF PEDDOCKS ISLAND. SEPTEMBER 165, 1911 
High water at Boston at 4.26 P. M. 


A.M. 
1435 10.30 |About 14 mile north of west end of 
Peddocks Island, over outlet........|42 17 39 |70 57 04 | Surface | Flood is) fs 14 | 5.19 88 
1436 10.32 |About 4% mile north of west end of 
Peddocks Island, over outlet........|42 17 39 |70 57 04 il Flood 15.5 14 | 5.19 88 
1437 10.34 |About 14 mile north of west end of 
Peddocks Island, over outlet........|42 17 39 |70 57 04 2 Flood 15.5 14 | §.22 89 
1438 | 10.36 |About 14 mile north of west end of 
Peddocks Island, over outlet......../42 17 39 |70 57 04 3 Flood W525 125287 93 
1439 10.88 |About 14 mile north of west end of 
: Peddocks Island, over outlet......../42 17 39 |70 57 04 5 Flood 15.5 10 | 5.54 96 
1440 | 10.40 |About 14 mile north of west end of 
Peddocks Island, over outlet........|42 17 39 |70 57 04 10 Flood 15.5 10 | 5.52 96 
1441 10.42 |About 4% mile north of west end of 
Peddocks Island, over outlet......../42 17 39 |70 57 04 15 Flood 15.5 8 | 5.56 97 
1442 | 10.44 |About 14 mile north of west end of 
Peddocks Island, over outlet........|42 17 39 |70 57 04 30 Flood 15.5 6 | 5.74 99 
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70—BOSTON OUTER HARBOR, OFF MOON HEAD. SEPTEMBER 165, 1911 
High water at Boston at 4.26 P. M. 







Location of Samples 





Feet 






Sample | Hour below Per 
No. | A.M. surface cent. 

Approximate Latitude |Longitude litre erie 

rs a a aan: eran ra eT itm Te 
1443 11.30 |1000 feet north of Moon Head outlet../42 18 38 |70 59 30 5.68 100 
1444 11.32 |1000 feet north of Moon Head outlet..|42 18 38 |70 59 30 5.68 100 
1445 11.34 |1000 feet north of Moon Head outlet../42 18 38 |70 59 30 5.68 100 
1446 11.36 |1000 feet north of Moon Head outlet../42 18 38 |70 59 30 5.70 100 
1447 11.38 |1000 feet north of Moon Head outlet..|42 18 38 |70 59 30 5.70 100 
1448 11.40 |1000 feet north of Moon Head outlet..|42 18 38 |70 59 30 Bald 100 
1449 11.42 |1000 feet north of Moon Head outlet..|42 18 38 |70 59 30 5.74 100 








71—BOSTON OUTER HARBOR, OFF MOON HEAD. SEPTEMBER 18, 1911 
High water occurred at Boston at 7.17 A. M. 


A.M. 
1450 9.15 |About 1 mile southeast of Moon Head 
outlet and 1 mile south of west end 
of Longeisland sera ee 42 18 02 |70 58 27 | Surface | Ebb 15.5 6 | 5.07 88 
1451 9.17 |About 1 mile southeast of Moon Head 
outlet and 1 mile south of west end 
of Longulsland eer see eee ee 42 18 02 |70 58 27 1 Ebb 15.5 6 -| 5.07 88 
1452 9.19 |About 1 mile southeast of Moon Head 
outlet and 1 mile south of west end 
of Lone Visland 22a. ace eee 42 18 02 |70 58 27 2 Ebb 15.5 6 } 5.11 89 
1453 9.21 |About 1 mile southeast of Moon Head 
outlet and 1 mile south of west end 
of Long island wee oun aoe a 42 18 02 |70 58 27 3 Ebb 15.5 6 | 5.11 89 
1454 9.23 |About 1 mile southeast of Moon Head 
outlet and 1 mile south of west end 
of Long Islandia ences 42 18 02 |70 58 27 5 Ebb 15.5 6 | 5.1 89 
1455 9.25 |About 1 mile southeast of Moon Head 
outlet and 1 mile south of west end 
Ofeongilsland ss wet ee ae 42 18 02 |70 58 27 10 Ebb 15.5 6 | 5.00 86 
1456 9.27 |About 1 mile southeast of Moon Head 
outlet and 1 mile south of west end 
ofg@longyislandepe aoc 42 18 02 |70 58 27 15 Ebb 15.5 6) 75200 86 
1457 9.50 |About 1 mile southeast of Moon Head > 
outlet and 1 mile south of west end 
ot Long Isiand Mera os. 5 sete aan 42 18 02 |70 58 27 | Surface | Ebb 15.5 14 | 4.40 75 


1458 9.52 |About 1 mile southeast of Moon Head 

outlet and 1 mile south of west end 

of Long Island yu. ee 42 18 02 |70 58 27 1 Ebb 15.5 14 | 4.40 75 
1459 9.54 |About 1 mile southeast of Moon Head 

outlet and 1 mile south of west end 

of Longvlsland’s-y... serie 42 18 02 |70 58 27 2 Ebb | 15.5 12 4.78 82 
1460 9.56 |About 1 mile southeast of Moon Head 

outlet and 1 mile south of west end 

of Long Island.) i oe eee 42 18 02 |70 58 27 3 Ebb 15.5 10 | 5.14 89 
1461 9.58 |About 1 mile southeast of Moon Head ; 

outlet and 1 mile south of west end 

of ‘Longrlsiand Wester 42 18 02 |70 58 27 5 Ebb 15.5 10 | 5.51 97 
1462 10.00 |About 1 mile-southeast of Moon Head 

outlet and 1 mile south of west end 

of Long [sland nee ee 42 18 02 |70 58 27 10 Ebb 15.5 6 | 5.68 100 
1463 10.02 |About 1 mile southeast of Moon Head 

outlet and 1 mile south of west end 

of: Long Island =ele- ee eeere 42 18 02 |70 58 27 15 Ebb 15.5 6 5.70 100 
1464 10.25 |1000 feet north of Moon Head outlet..|42 18 38 |70 59 30 | Surface Ebb 15.5 18 3.98 68 
1465 10.27 |1000 feet north of Moon Head outlet..|42 18 38 |70 59 30 1 Ebb 15.5 18 | 3.98 68 
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TABLE XXVII—Continued 
71—BOSTON OUTER HARBOR, OFF MOON HEAD. SEPTEMBER 18, 1911—Continued 




















Location of Samples 


below water 


Sample t 
No. surface | “CUTER” | Nes. C, 





Latitude 





Approximate Longitude 


Ce ee ee ee ee ) eS ey eS ny 


, ” ° , ” 

















1466 10.29 |1000 feet north of Moon Head outlet.. 18 38 |70 59 30 2 Ebb 
1467 10.31 |1000 feet north of Moon Head outlet../42 18 38 |70 59 30 3) Ebb 
1468 10.33 |1000 feet north of Moon Head outlet../42 18 38 |70 59 30 5 Ebb 
1469 10.35 {1000 feet north of Moon Head outlet../42 18 38 |70 59 30 10 Ebb 
1470 10.37 |1000 feet north of Moon Head outlet../42 18 38 |70 59 30 15 Ebb 


J ee | 
a | | | 


1471 11.00 |About 14 mile south of location of sam- 
ples Nos. 1457-1463, which were 
te near south edge of discolored 

RNC eeT Rt chs ie rtaonediyt aoe t Sate 8 

11.02 |About 14 mile south of location of sam- 
ples Nos. 1457-1463, which were 
pen near south edge of discolored 

Cleat ite gee We. n. Shoe © 

11.04 |About 14 mile south of location of sam- 
ples Nos. 1457-1463, which were 
taken near south edge of discolored 

1 spate SOR eas es ae RAS sa 70 59 23 15 Ebb 






70 58 23 | Surface | Ebb 





1472 






70 59 23 10 Ebb 





1473 










72—NARROWS, CROSS-SECTION BETWEEN FORTS LAFAYETTE AND WADSWORTH. SEPTEMBER 26, 1911 


Low water occurred at Governor’s Island at 4.17 A. M. High water at 10.33 A. M. Low water at 4.57 P. M. Flood 
currents began about 7 A.M. Flood currents ended about 12 Noon. Ebb currents began about 12.30 P.M. Ebb currents 
ended 7.30 P.M. (estimated.) 











1474 6.30 |200 feet off Fort Lafayette........... 40 36 29 |74 02 24 1 Slack 20.0 30 | 3.69 65 
1475 6.382 |200 feet off Fort Lafayette........... 40 36 29 |74 02 24 20 Slack 20.0 24 | 3.83 68 
1476 6.34 |200 feet off Fort Lafayette........... 40 36 29 |74 02 24 40 Slack 20.0 24 | 3.83 68 
1477 6.389 |14 way across from Fort Lafayette... .|40 36 27 |74 02 34 1 Slack 20.0 30 | 3.78 67 
1478 6.41 |14 way across from Fort Lafayette....|40 36 27 |74 02 34 40 Slack 20.0 24 | 3.92 70 
1479 6.43 |14 way across from Fort Lafayette... .|40 36 27 |74 02 34 80 Slack 20.0 24 3.92 70 
1480 GES RietAl WAY GCLORS: |. 255. - 50s ese lence 40 36 25 |74 02 48 1 Slack 20.0 30 | 3.91 69 
1481 6.50 |Half way across............ Ey duets eve 40 36 25 |74 02 48 40 Slack 20.0 24 | 3.91 70 
1482 PRO ERME WAY ACTOSS. 5551 on a cle ele wren wt 40 36 25 |74 02 48 80 Slack 20.0 24 | 3.91 70 
1483 6.57 |34 way across from Fort Lafayette... .|40 36 23 |74 03 02 1 Slack 20.0 30 3.84 68 
1484 6.59 |34 way across from Fort Lafayette... .|40 36 23 |74 03 02 40 Slack 20.0 24 | 3.84 69 
1485 7.01 |34 way across from Fort Lafayette... .|40 36 23 |74 03 02 80 Slack 20.0 24 | 3.84 69 
1486 7.06 |200 feet off Fort Wadsworth......... 40 36 21 |74 03 12 1 Flood 20.0 30 | 3.75 66 
1487 7.08 |200 feet off Fort Wadsworth......... 40 36 21 |74 03 12 30 Flood 20.0 24 | 3.89 69 
1488 7.10 |200 feet off Fort Wadsworth......... 40 36 21 |74 03 12 60 Flood 20.0 24 | 3.89 69 
1489 8.30 |200 feet off Fort Lafayette........... 40 36 29 |74 02 24 1 Flood 20.0 26 =| 4.65 83 
1490 8.32 |200 feet off Fort Lafayette........... 40 36 29 |74 02 24 20 Flood 20.0 20 | 4.94 89 
1491 8.34 |200 feet off Fort Lafayette........... 40 36 29 |74 02 24 40 Flood 20.0 20 | 4.94 89 
1492 8.39 |14 way across from Fort Lafayette... .|40 36 27 |74 02 34 1 Flood 20.0 26 | 4.76 85 
1493 8.41 |14 way across from Fort Lafayette... .|40 36 27 |74 02 34 40 Flood 20.0 20 | 5.04 91 
1494 8.43 |4 way across from Fort Lafayette... .|40 36 27 |74 02 34 | 80 Flood 20.0 20 5.04 91 
1495 See oeelalt WAY GCLOSSs 2 s.len's ste «clea inas 40 36 25 |74 02 48 1 Flood 20.0 26 | 4.78 85 
1496 SOO PIEVAID WAY ACLOSS. cc caja cloaca. ces emia nas 40 36 25 |74 02 48 40 Flood 20.0 20 | 4.92 89 
1497 ED GALISA WAY ACTORS... 2) 5. ecu sles w oene 40 36 25 |74 02 48 80 Flood 20.0 20 | 4.92 89 
1498 8.57 |34 way across from Fort Lafayette... .|40 36 23 |74 03 02 1 Flood 20.0 26 | 4.83 86 
1499 8.59 |34 way across from Fort Lafayette... ./40 36 23 |74 03 02 40 Flood 20.0 20 | 5.00 90 
1500 9.01 |34 way across from Fort Lafayette... ./40 36 23 /74 03 02 80 Flood 20.0 20 | 5.00 90 
1501 9.06 |200 feet off Fort Wadsworth......... 40 36 21 |74 03 12 1 Flood 20.0 26 | 4.72 84 
1502 9.08 |200 feet off Fort Wadsworth......... 40 36 21 |74 03 12 30 Flood 20.0 20 | 5.00 90 
1503 9.10 |200 feet off Fort Wadsworth......... 40 36 21 |74 03 12 60 Flood 20.0 20 | 5.00 90 
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TABLE XXVII—Continued 
72—THE NARROWS—CROSS-SECTION BETWEEN FORTS LAFAYETTE AND WADSWORTH. 
SEPTEMBER 26, 1911—Continued 
; Oxygen 
Location of Samples Beet Tem Per 
Tidal P- | cent. 
Sample |} Hour below achant water | jand |C.C 
No. .M. surface Deg. C. eat 
: ‘ water | per 
Approximate Latitude | Longitude fin arias 
aap Nees ° / ad ° , a” 
1504 | 10.30 |200 feet off Fort Lafayette.......... 40 36 29 |74 02 24 1 |End of : 20.0 26 | 4.78 85 
Floo 
1505 10.32 |200 feet off Fort Lafayette.......... 40 36 29 |74 02 24 20 = |End of 
Flood| 20.0 20 | 4.94 89 
1506 | 10.34 |200 feet off Fort Lafayette.......... 40 36 29 |74 02 24 40 |End of 
Flood| 20.0 20 | 4.94 89 
1507 | 10.389 114 way across from Fort Lafayette... .|40 36 27 |74 02 34 1 |End of 
Flood| 20.0 26 | 4.90 87 
1508 | 10.41 |14 way across from Fort Lafayette... .|40 36 27 |74 02 34 40 |End of 
Flood; 20.0 20 | 5.04 91 
1509 | 10.43 |14 way across from Fort Lafayette... .|40 36 27 |74 02 34 80 =|End of 
Flood} 20.0 20 | 5.04 91 
15105 i etOv4 SF Halfway across sec = snr 40 36 25 |74 02 48 1 |End of 
Flood} 20.0 26 | 4.92 88 
1511 10550) Halfway, acrosseecarcsemie tere tee 40 36 25 |74 02 48 40 |End of 
Flood| 20.0 20 | 4.92 89 
1512) } 10.52. |\Half way acrosss.-7)- cheer 40 36 25 |74 02 48 80‘ |End of 
Flood} 20.0 20 | 4.92 89 
1513 | 10.57 |84 way across from Fort Lafayette... ./40 36 23 |74 03 02 1 {End of 
Flood} 20.0 26 | 5.00 89 
1514 | 10.59 |34 way across from Fort Lafayette... .|40 36 23 |74 03 02 40  |End of 
Flood| 20.0 20 | 5.00 90 
1515 | 11.01 |34 way across from Fort Lafayette... .|40 36 28 |74 03 02 80 |End of 
Flood| 20.0 20 | 5.00 90 
1516 | 11.06 |200 feet off Fort Wadsworth........ 40 36 21 |74 03 12 1 |End of 
Flood} 20.0 26 | 5.00 89 
1517 | 11.08 |200 feet off Fort Wadsworth........ 40 36 21 |74 03 12 30 =| End of 
Flood} 20.0 20 | 5.00 90 
1518 | 11.10 |200 feet off Fort Wadsworth........ 40 36 21 |74 03 12 60 (|End of 
P.M. Flood| 20.0 20 | 5.00 90 
1519 | 12.30 |200 feet off Fort Lafayette.......... 40 36 29 |74 02 24 Ebb 20.0 26 | 4.78 85 
1520 | 12.32 /|200 feet off Fort Lafayette.........../40 36 29 |74 02 24 20 Ebb 20.0 20 | 4.78 86 
1521 12.34 |200 feet off Fort Lafayette.......... 40 36 29 |74 02 24 40 Ebb 20.0 20 | 4.78 86 
1522 12.39 |14 way across from Fort Lafayette... .|40 36 27 |74 02 34 1 Ebb 20.0 26 | 4.90 87 
1523 | 12.41 |14 way across from Fort Lafayette....|40 36 27 |74 02 34 40 Ebb 20.0 20 | 4.90 88 
1524 | 12.48 |14 way across from Fort Lafayette... .|40 36 27 |74 02 34 80 Ebb 20.0 20 | 4.90 88 
1525 |) 122480 Halfway across= acme. tie sees 40 36 25 |74 02 48 1 Ebb 20.0 26 | 4.78 85 
1526 135 505| Walhiway ACrOss nee aaa ee 40 36 25 |74 02 48 40 Ebb 20.0 20 | 4.92 89 
15272 | 12) 52h Paliwaveacrocde ts acter eee 40 36 25 |74 02 48 80 Ebb 20.0 20 | 4.92 89 
1528 | 12.57 |34 way across from Fort Lafayette... .|40 36 23 |74 03 02 1 Ebb 20.0 28 | 4.83 85 
1529 | 12.59 |84 way across from Fort Lafayette... .|40 36 23 |74 03 02 40 Ebb 20.0 20 | 4.83 87 
1530 1.01 |34 way across from Fort Lafayette... .|/40 36 23 |74 03 02 80 Ebb 20.0 20 | 4.83 87 
1531 1.06 |200 feet off Fort Wadsworth........ 40 36 21 |74 03 12 1 Ebb 20.0 28 | 4.72 84 
1532 1.08 |200 feet off Fort Wadsworth........ 40 36 21 |74 08 12 40 Ebb 20.0 20 | 4.87 88 
1533 1.10 |200 feet off Fort Wadsworth........ 40 36 21 /74 08 12 80 Ebb 20.0 20 | 4.87 88 
1534 2.30 |200 feet off Fort Lafayette.......... 40 36 29 |74 02 24 1 Ebb 20.0 28 | 4.38 77 
1535 2.32 |200 feet off Fort Lafayette.......... 40 36 29 |74 02 24 20 Ebb 20.0 24 | 4.51 81 
1536 2.34 |200 feet off Fort Lafayette...........|40 36 29 |74 02 24 40 Ebb 20.0 24 | 4.51 81 
1537 2.39 |14 way across from Fort Lafayette... .|40 36 27 |74 02 34 1 Ebb 20.0 28 | 4.48 79 
1538 2.41 |14 way across from Fort Lafayette... .|40 86 27 |74 02 34 40 Ebb 20.0 24 4.48 80 
1539 2.43 |14 way across from Fort Lafayette... .|40 36 27 |74 02 34 80 Ebb 20.0 24 | 4.48 80 
1540 2.48 || Half way across. .- epee eee 40 36 25 |74 02 48 1 Ebb 20.0 28 | 4.34 78h 
1541 2 .50;| Half way ‘across. su75.0. 2. see 40 36 25 |74 02 48 40 Ebb 20.0 24 | 4.34 78 
1542 2.02 \Half way across: scemiseee ie eee 40 36 25 |74 02 48 80 Ebb 20.0 24 | 4.34 78 
1543 2.57 |34 way across from Fort Lafayette... ./40 36 23 |74 03 02 1 Ebb 20.0 28 =| 4.26 75 
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72—THE NARROWS—CROSS-SECTION BETWEEN FORTS LAFAYETTE AND WADSWORTH. 
SEPTEMBER 26, 1911—Continued 











Location of Samples 






































Sample | Hour 
No. | P.M. 
Approximate Latitude |Longitude 
° , wr °o / ZA 

1544 2.59 |34 way across from Fort Lafayette... .|40 36 23 |74 03 02 
1545 3.01 |34 way across from Fort Lafayette... .|40 86 23 |74 03 02 
1546 3.06 |200 feet off Fort Wadsworth......... 40 36 21 |74 08 12 
1547 3.08 |200 feet off Fort Wadsworth......... 40 36 21 |74 03 12 
1548 3.10 |200 feet off Fort Wadsworth......... 40 36 21 |74 03 12 
1549 4.30 |200 feet off Fort Lafayette........... 40 36 29 |74 02 24 
1550 4.32 |200 feet off Fort Lafayette........... 40 36 29 |74 02 24 
1551 4.34 |200 feet off Fort Lafayette........... 40 36 29 |74 02 24 
1552 4.39 |14 way across from Fort Lafayette... ./40 36 27 |74 02 34 
1553 4.41 |14 way across from Fort Lafayette... .|40 36 27 |74 02 34 
1554 4.43 |l4 way across from Fort Lafayette....|40 36 27 |74 02 34 
1555 AAS) HAVA IWAVOACTOSS: wale re ace wes sinew ps ns 40 36 25 |74 02 48 
1556 AMM Leute WAY HRCTOSS = cata la.c%s cy e2, pase aed sels 40 36 25 |74 02 48 
1557 AMAA WVAY ACTORS. J. davis cle sie ss eco @e 40 36 25 |74 02 48 
1558 4.57 |84 way across from Fort Lafayette....|40 36 23 |74 03 02 
1559 4.59 |34 way across from Fort Lafayette... .,40 36 23 |74 03 02 
1560 5.01 |34 way across from Fort Lafayette....|40 36 23 |74 03 02 
1561 5.06 |200 feet off Fort Wadsworth......... 40 36 21 |74 03 12 
1562 5.08 |200 feet off Fort Wadsworth......... 40 36 21 '74 08 12 
1563 5.10 |200 feet off Fort Wadsworth......... 40 36 21 |74 03 12 
1564 6.00 |200 feet off Fort Lafayette........... 40 36 29 |74 02 24 
1565 6.02 |200 feet off Fort Lafayette........... 40 36 29 |74 02 24 
1566 6.04 |200 feet off Fort Lafayette........... 40 36 29 |74 02 24 
1567 6.08 |14 way across from Fort Lafayette... .|40 36 27 |74 02 34 
1568 6.10 |14 way across from Fort Lafayette... .|40 36 27 |74 02 34 
1569 6.12 |14 way across from Fort Lafayette... .|40 36 27 |74 02 34 
1570 Gel Guiblalicway, ACIOSS...i te 1c. koe a ocak 40 36 25 |74 02 48 
1571 Gel Sal bvaltewavs ACTOSS. 5. sls... sce coat eek 40 36 25 |74 02 48 
1572 OPO ailvall sway) ACTOSS. 2540. ee be ee et 40 36 25 |74 02 48 
1573 6.24 |34 way across from Fort Lafayette... ./40 36 23 |74 03 02 
1574 6.26 |34 way across from Fort Lafayette....|40 36 23 |74 03 02 
1575 6.28 |34 way across from Fort Lafayette... .|40 36 23 |74 03 02 
1576 6.32 |200 feet off Fort Wadsworth......... 40 36 21 |74 03 12 
1577 6.34 |200 feet off Fort Wadsworth......... 40 36 21 |74 03 12 
1578 6.36 |200 feet off Fort Wadsworth......... 40 36 21 |74 03 12 
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Oxygen 

Feet Tidal Temp. Soe er Ack Paice sie 
below | , | Water | pond 16.6. | Per 
surface | “UTED” | Deg. C. cent. 

water | per patieat 

litre ti 

ion 
40 Ebb 20.0 24 4.26 76 
80 Ebb 20.0 24s eA 26 76 
1 Ebb 20.0 26 14.31 77 
30 Ebb 20.0 24 4.31 AE 
60 Ebb 20.0 24 4.31 ids 
1 Ebb 20.0 30 3.96 70 
20 Ebb 20.0 28 3.96 70 
40 Ebb 20.0 28 | 3.96 70 
1 Ebb 20.0 30 | 4.06 72 
40 Ebb 20.0 28 4.06 1: 
80 Ebb 20.0 28 | 4.06 72 
1 Ebb 20.0 28 | 4.06 72 
40 Ebb 20.0 26 4.06 72 
80 Ebb 20.0 26 4.06 72 
1 Ebb 20.0 28 3.98 70 
40 Ebb 20.0 26 3.98 71 
80 Ebb 20.0 26 | 3.98 al! 
1 Ebb 20.0 28 3.89 69 
30 Ebb 20.0 26 4.03 72 
60 Ebb 20.0 26 4.03 72 
1 Ebb 20.0 30 | 3.69 65 
20 Ebb 20.0 28 3.83 68 
40 Ebb 20.0 28 | 3.83 68 
if Ebb 20.0 30 3.78 67 
40 Ebb 20.0 28 3.92 69 
80 Ebb 20.0 28 3.92 69 
1 Ebb 20.0 28 | 3.91 69 
40 Ebb 20.0 26 4.06 72 
80 Ebb 20.0 26 | 4.06 72 
1 Ebb 20.0 28 3.84 68 
40 Ebb 20.0 26 3.98 71 
80 Ebb 20.0 26 3.98 71 
1 Ebb 20.0 28 3.15 66 
30 Ebb 20.0 26 3.89 69 
60 Ebb 20.0 26 3.89 69 








78—HUDSON RIVER—CROSS-SECTION BETWEEN PIER A, NEW YORK, AND C. R. R. OF N. J. FERRY, 
JERSEY CITY. SEPTEMBER 28, 1911 
Low water occurred at Governor’s Island at 6.07 A. M. High water at 12.13 P. M. Ebb currents ended about 10 A. M. 


Flood currents began about 10.30 A. M. Flood currents ended about 3.30 P..M. Ebb currents began about 4 P. M 
Low water at 6.07 P. M. 


1579 
1580 
1581 
1582 
1583 
1584 
1585 
1586 














A.M. 
6.30 |200 feet off Pier A 
6.32 |200 feet off Pier A 
Oman oO sertronebier Acc J tec sit cheba: 


Fest a ity se SRO ACEC? (Our) 


6.39 |14 way across from Pier A........... 





6.41 |14 way across from Pier A 
6.43 |14 way across from Pier A 
6.48 |Half way across 
6.50 |Half way across 


siwiayc.is fel ais) elite 


ea eiate ase eel ls (Vb le miep es Bye 9) 





74 01 
74 01 
74 O1 
74 01 


74 01 


74 O1 
74 O1 
74 01 


1 Ebb 20.0 42 
20 Ebb 20.0 36 
40 Ebb 20.0 34 

1 Ebb 20.0 42 
20 Ebb 20.0 36 
40 Ebb 20.0 34 

1 Ebb 20.0 42 
20 Ebb 20.0 36 





ww too Oo 09 0) GO 
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73—HUDSON RIVER, CROSS-SECTION BETWEEN PIER A, NEW YORK, AND C. R. R. OF N. J. FERRY, 
JERSEY CITY. SEPTEMBER 28, 1911—Continued 







































































. Oxygen 
Location of Samples West ee Temp. por 
Sample-| Hour) |. *! vayteey ee Re ae ee ee CE DELO, current | ~"2"*, I fand pene Per 
No. | A.M. surface | CUFE Deg. C. * ~" 1. cent. 
5 : : water | per 
Approximate Latitude | Longitude litre meek 
i 
° ’ ur ° ’ tia : 
1587 6. 52° Half way across: sea < wae cel aie 40 42 19 |74 O1 34 40 Ebb 20.0 36 | 3.19 56 
1588 6.57 |34 way across from Pier A........... 40 42 21 |74 01 48 1 Ebb 20.0 42 | 3.12 54 
1589 6.59 |84 way across from Pier A........... 40 42 21 |74 O1 48 20 Ebb 20.0 38 | 3.12 54 
1590 7.01 |84 way across from Pier A........... 40 42 21 |74 O1 48 40 Ebb 20.0 36 | 3.12 54 
1591 7.06 |200 feet off C. R. R. of N. J. ferry... ./40 42 22 |74 01 59 1 Ebb 20.0 42 | 3.06 53 
1592 7.08 |200 feet off C. R. R. of N. J. ferry....|40 42 22 |74 01 59 15 Ebb 20.0 38 | 3.19 55 
1593 7.10 |200 feet off C. R. R. of N. J. ferry... .|40 42 22 174 01 59 25 Ebb 20.0 38 | 3.19 55 
1594 8:30 (200 feet off Pier Ace, :a.cisekenc eee 40 42 16 |74 01 10 1 Ebb 20.0 44 | 2.73 47 
1595 8:32, 1200 feet off Pier: Aoi...c-.5 dscns atone 40 42 16 |74 01 10 20 Ebb 20.0 38 | 2.92 51 
1596 8.34: 1200 feet Of Pier Ave +. 2. eee 40 42 16 |74 01 10 40 Ebb 20.0 88 | 2.92 51 
1597 8.39 |14 way across from Pier A........... 40 42 17 |74 01 20 1 Ebb 20.0 44 | 2.94 50 
1598 8.41 |44 way across from Pier A........... 40 42 17 |74 01 20 20 Ebb 20.0 40 | 2.94 51 
1599 8.43 |14 way across from Pier A........... 40 42 17 |74 O01 20 40 Ebb 20.0 388 | 2.94 51 
1600 8.48 |Half way across... .oeue vas oe as ba 40 42 19 |74 O1 34 1 Ebb 20.0 46 | 3.04 52 
1601 8.02 | Halfway: ACLOSsar ee ntact tein: ete 40 42 19 |74 O01 34 20 Ebb 20.0 42 | 3.04 52 
1602 $252 1 Halt way. keross: sare tc eee 40 42 19 |74 01 34 40 Ebb 20.0 ; 40 | 3.04 52 
1603 8.57 |34 way across from Pier A........... 40 42 21 |74 01 48 1 Ebb 20.0 46 | 3.00 51 
1604 8.59 |34 way across from Pier A........... 40 42 21 |74 O1 48 20 Ebb 20.0 42 | 3.12 54 
1605 9.01 |34 way across from Pier A........... 40 42 21 |74 O1 48 40 Ebb 20.0 40 | 3.12 54 
1606 9.06 |200 feet off C. R. R. of N. J. ferry..../40 42 22 |74 01 59 1 Ebb 20.0 46 | 2.92 50 
1607 9.08 |200 feet off C. R. R. of N. J. ferry....|40 42 22 |74 01 59 15 Ebb 20.0 42 | 3.06 53 
1608 9.10 |200 feet off C. R. R. of N. J. ferry... ./40 42 22 |74 01 59 25 Ebb 20.0 38 | 3.06 53 
1609 ~|°10:.307|200 feet Of PicrtA Aik os tenteee eter 40 42 16 |74 01 10 1 Flood 20.0 388 | 2.87 50 
1610, 71-10732«|200 Jeet ol Wick Ate, yr a. faa 40 42 16 |74 01 10 20 Flood 20.0 34 | 3.01 53 
1611 10234,|200 feetiofiePier Aare eee ee 40 42 16 |74 01 10 40 Flood 20.0 34 | 3.01 53 
1612 10.39 |14 way across from Pier A........... 40 42 17 |74 01 20 1 Flood 20.0 | 38 | 3.08 53 
1613 10.41 |14 way across from Pier A........... 40 42 17 |74 O01 20 20 Flood 20.0 36 | 3.08 54 
1614 | 10.43 |4% way across from Pier A........... 40 42 17 |74 01 20 40 Flood 20.0 384 | 3.08 54 
1615) | 10.48: eoway across. meee cee oe oe 40 42 19 |74 O01 34 1 Flood 20.0 40 | 3.19 55 
1616 LOZ50s | Posway ACLOssu.as ee taecan Caeete ree 40 42 19 |74 O1 34 20 Flood 20.0 386 | 3.19 56 
1617 RO RSY TARE EMPEY KOs Sanco oh au ean ao Bou s 40 42 19 |74 01 34 40 Flood 20.0 36 3.19 56 
1618 10.57 |84 way across from Pier A........... 40 42 21 |74 01 48 1. Flood 20.0 42 | 3.27 56 
1619 | 10.59 |34 way across from Pier A........... 40 42 21 |74 O01 48 20 Flood 20.0 38 | 3.27 57 
1620 | 11.01 |84 way across from Pier A........... 40 42 21 |74 O01 48 40 Flood 20.0 38 | 3.27 57 
1621 | 11.06 |200 feet off C. R. R. of N. J. ferry..../40 42 22 |74 01 59 1 Flood 20.0 42 | 3.06 53 
1622 11.08 |200 feet off C. R. R. of N. J. ferry....|40 42 22 |74 O01 59 15 Flood 20.0 38 | 3.19 55 
1623 ve 200 feet off C. R. R. of N. J. ferry....|40 42 22 |74 01 59 25 Flood 20.0 38 | 3.19 55 
P.M. 
162453) 8125309200 téetrofiy Pier Ammer ice 40 42 16 |74 01 10 1 Flood 20.0 36 | 3.14 55 
1625.) 123271200 feet off PiersA 42, cee te ee 40 42 16 |74 01 10 20 Flood 20.0 34 | 3.28 57 
1626 | 12.34 |200 feet off Pier A... 5 iiepeack nse. 40 42 16 |74 O01 10 40 Flood 20.0 384 | 3.28 57 
1627 12.39 |14 way across from Pier A........... 40 42 17 |74 01 20 1 Flood 20.0 36 | 3.19 56 
1628 12.41 |14 way across from Pier A........... 40 42 17 |74 01 20 20 Flood 20.0 34 | 3.36 59 
1629 12.43 |14 way across from Pier A........... 40 42 17 |74 01 20 40 Flood 20.0 34 | 3.36 59 
1630 125485) Socway: acrosst 2h oer eae eee ee 40 42 19 |74 O1 34 1 Flood 20.0 38 | 3.27 57 
1631 12V50N Yo way BCrOsae ta einer eee 40 42 19 |74 O1 34 20 Flood 20.0 384 | 3.41 60 
1632 12.252" 4-Way &CrOss.. 2 eee ce ie ee 40 42 19 |74 01 34 40 Flood 20.0 32 3.41 60 
1633 12.57 |84 way across from Pier A........... 40 42 21 |74 O01 48 1 Flood 20.0 40 | 3.33 57 
1634 12.59 |84 way across from Pier A........... 40 42 21 |74 01 48 20 Flood 20.0 384 | 3.48 61 
1635 1.01 |84 way across from Pier A.........-. 40 42 21 |74 01 48 40 Flood 20.0 382 | 3.48 61 
1636 1.06 |200 feet off C. R.R. of N. J. ferry.... |40 42 22 |74 01 59 1 Flood 20.0 40 | 3.19 55 
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Location of Samples Per Oxygen 


Feet . Temp. iene galas Ee 
Srey por $e Palins tinea De ours iand c.c.| Per 
0. .M. surface eg. C. t eee CHts 
Approximate Latitude | Longitude betas fire fared 
ion 


| a | | a | | | pe | a | ees | eet | 




















1637 1.08 |200 feet off C. R.R. of N. J. ferry.....|40 42 22 |74 01 59 15 Flood 20.0 34 | 3.33 58 
1638 1.10 |200 feet off C. R.R. of N. J. ferry.....|40 42 22 |74 01 59 25 Flood 20.0 32 | 3.33 58 
1639 peourcou teat off Pier Aine. ds ees oes 40 42 16 |74 01 10 1 Flood 20.0 32 | 3.28 58 
1640 Besa qo00 see Off Pier Aw, fo) cede kneels 40 42 16 |74 01 10 20 Flood 20.0 28 | 3.41 60 
1641 moe tn feeb off Pier Als o.2 os. cc ec aed 40 42 16 |74 01 10 40 Flood 20.0 28 | 3.41 60 
1642 2.39 |14 way across from Pier A........... 40 42 17 |74 01 20 1 Flood 20.0 32 | 3.36 59 
1643 2.41 |14 way across from Pier A........... 40 42 17 |74 01 20 20 Flood 20.0 28 | 3.50 62 
1644 2.43 |14 way across from Pier A........... 40 42 17 |74 01 20 40 Flood 20.0 28 | 3.50 62 
1645 DEAS MIU GRWAY. RCCOSS i a6 bs utga Zh 0 elena ss 40 42 19 |74 01 34 1 Flood 20.0 32 3.41 60 
1646 SP eeM I SAY BOLOSS:. 2 ovis cso elojers aodeale a woes 40 42 19 |74 01 34 20 Flood 20.0 28 | 3.55 63 
1647 CM DOL AV=ACTORS coe ek be sides conned 40 42 19 |74 O01 34 40 Flood 20.0 28 | 3.55 63 
1648 2.57 |84 way across from Pier A........... 40 42 21 |74 01 48 1 Flood 20.0 34 | 3.48 61 
1649 2.59 |34 way across from Pier A........... 40 42 21 |74 O01 48 20 Flood 20.0 28 | 3.62 64 
1650 3.01 |84 way across from Pier A........... 40 42 21 |74 O1 48 40 Flood 20.0 28 | 3.62 64 
1651 3.06 |200 feet off C. R.R. of N. J. ferry.....|40 42 22 |74 01 59 1 Flood 20.0 36 3.47 60 
1652 3.08 |200 feet off C. R.R. of N. J. ferry.....|40 42 22 |74 01 59 15 Flood 20.0 28 | 3.47 61 
1653 3.10 |200 feet off C. R.R. of N. J. ferry.....|40 42 22 |74 01 59 25 Flood 20.0 28 | 3.47 61 
1654 aaa 200 teetron, Piers Ate. oo. .G ca ee 40 42 16 |74 01 10 1 Ebb 20.0 32 3.01 53 
1655 Avoani200 feet off Pier Ajc...... co. cs eae 40 42 16 |74 01 10 20 Ebb 20.0 28 3.14 56 
1656 Anat 200 feetioff Pier Aw. oy... occ ot ws 40 42 16 |74 01 10 40 Ebb 20.0 28 3.14 56 
1657 4.39 |14 way across from Pier A........... 40 42 17 |74 01 20 1 Ebb 20.0 34 | 3.08 54 
1658 4.41 |14 way across from Pier A........... 40 42 17 |74 01 20 20 Ebb 20.0 28 | 3.22 57 
1659 4.43 |14 way across from Pier A........... 40 42 17 |74 01 20 40 Ebb 20.0 28 | 3.22 57 
1660 ASM ORWAVEACTOSS <5 vee cane els ale ils cvmieur welds 40 42 19 |74 O01 34 1 Ebb 20.0 36 | 3.12 54 
1661 AM OOMMEONWEAY ACLOSS © ocvdis.01s16 0.5 doadie es cesverel’ 40 42 19 |74 O1 34 20 Ebb 20.0 28 3.27 58 
1662 CN SORWAY CLOSE cei ieicicised oie de cigieic seks wlie)« 40 42 19 |74 01 34 40 Ebb 20.0 28 3.27 58 
1663 4.57 |34 way across from Pier A........... 40 42 21 |74 O01 48 1 Ebb 20.0 36 | 3.19 56 
1664 4.59 |34 way across from Pier A........... 40 42 21 |74 O1 48 20 Ebb 20.0 28 | 3.33 59 
1665 5.01 |84 way across from Pier A........... 40 42 21 |74 O01 48 40 Ebb 20.0 28 | 3.33 59 
1666 5.06 |200 feet off C. R.R. of N. J. ferry...../40 42 22 |74 01 59 1 Ebb 20.0 36 | 3.06 53 
1667 5.08 |200 feet off C. R.R. of N. J. ferry...../40 42 22 |74 01 59 15 Ebb 20.0 30 3.19 56 
1668 5.10 |200 feet off C. R.R. of N. J. ferry.....|40 42 22 |74 01 59 25 Ebb 20.0 30 | 3.19 56 

6669 bro veo teet off, Pier A o.4 2.006 sates es 40 42 16 |74 01 10 1 End of 
Ebb 20.0 38 | 2.73 47 

1670 nooo feetoff Pier A. is... . ocasse wa 40 42 16 |74 01 10 20 End of 
Ebb 20.0 32 | 2.92 51 

1671 Gs0a 200 feet off Pier A... wi... ei ce tow aes 40 42 16 |74 01 10 40 End of 
Ebb 20.0 32 | 2.92 51 

1672 6.06 |14 way across from Pier A........... 40 42 17 |74 01 20 1 End of 
Ebb 20.0 38 | 2.80 49 

1673 6.07 |14 way across from Pier A........... 40 42 17 |74 01 20 20 End of 
Ebb 20.0 32 | 2.94 52 

1674 6.09 |14 way across from Pier A........... 40 42 17 |74 O1 20 40 End of 
Ebb 20.0 32 | 2.94 52 

1675 LBL LS WAY? ACLOBS s vesieind os eis ois miasio We 40 42 19 |74 01 34 1 End of 
Ebb 20.0 38 | 3.00 52 

1676 ISA WET ACTORS. 5 esac. 5 fe = Ube Rad sae wah 40 42 19 |74 01 34 20 End of 
Ebb 20.0 34 3.00 52 

1677 RL Ou Gh Way? ACTOSS vals biz, 0 ess 01s eisat) oe rele os 40 42 19 |74 O01 34 40 End of 
Ebb 20.0 34 3.00 52 

1678 6.20 |34 way across from Pier A........... 40 42 21 |74 01 48 1 End of 
Ebb 20.0 38 | 3.04 53 

1679 6.21 |34 way across from Pier A........... 40 42 21 |74 01 48 20 End of 


Ebb 20.0 34 | 3.04 53 
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Per Oxygen 





Location of Samples Wook Pa Temp. Be 
Sample | Hour below current | Y8teE | tondi) eee Per 
Now|: Pave: surface Deg. C. water per. cent. 
Approximate Latitude | Longitude litre erie 
i i annie rnin. Go He | | 
1680 6.23 |84 way across from Pier A........... 40 42 21 |74 O1 48 40 End of 


Ebb 20.0 34 | 3.04 53 
1681 6.27 |200 feet off C. R.R. of N. J. ferry.....|40 42 22 |74 01 59 1 End of 

Ebb 20.0 388 | 2.92 51 
1682 6.28 |200 feet off C. R.R. of N. J. ferry......\40 42 22 |74 01 59 15 End of 

Ebb 20.0 34 | 3.06 53 
1683 6.30 |200 feet off C. R.R. of N. J. ferry...../40 42 22 |74 01 59 25 End of 

Ebb 20.0 34 | 3.06 53 











74—EAST RIVER, CROSS-SECTION BETWEEN PIER 10, MANHATTAN, AND PIER 10, BROOKLYN. 
SEPTEMBER 29, 1911 


Low water occurred at Governor’s Island at 6.57 A. M. High water at 12.53 P. M. Low water at 7.27 P.M. Slack water 
from 8 A. M. to 8.30 A. M. Flood currents began about 8.30 A. M. Flood currents ended about 2.30 P. M. Ebb currents 


began about 3 P. M. 













































































A.M. 3 

1684 7.30 |100 feet off Pier 10, Manhattan........ 40 42 09 |74 00 22 1 Ebb 20.0 30° |} 2:93 48 
1685 7.32 |100 feet off Pier 10, Manhattan........|40 42 09 |74 00 22 20 Ebb 20.0 28 | 2.87 51 
1686 7.34 |100 feet off Pier 10, Manhattan........ 40 42 09 |74 00 22 30 Ebb 20.0 28 =| 2.87 51 
1687 7.38 |4 way across from Pier 10, Manhattan|40 42 07 |74 00 17 1 Ebb 20.0 30 | 2.80 49 
1688 7.40 |14 way across from Pier 10, Manhattan|40 42 07 /74 00 17 20 Ebb 20.0 28 | 2.94 52 
1689 7.42 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 40 Ebb 20.0 28 | 2.94 52 
1690 (eae) Half waycACross arenes were rare 40 42 03 |74 00 11 iL Ebb 20.0 32 | 2.92 51 
1691 7.48) Halt way across (sere. aS. ve ee 40 42 03 |74 00 11 20 Ebb 20.0 28 | 3.04 54 
1692 7.500 Halt waysacr0ss «. 5 0nie aos ae oe 40 42 03 |74 00 11 40 Ebb 20.0 28 | 3.04 54 
1693 7.54 |34 way across from Pier 10, Manhattan/40 42 00 |74 00 05 1 Ebb 20.0 32 | 2.84 50 
1694 7.56 |84 way across from Pier 10, Manhattan|40 42 00 |74 00 05 20 Ebb 20.0 | 28 | 3.00 53 
1695 7.58 |34 way across from Pier 10, Manhattan|40 42 00 |74 00 05 35 Ebb 20.0 28 | 3.00 53 
1696 8.02 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 1 Ebb 20.0 32 | 2:79 49 
1697 8.04 {100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 20 Ebb 20.0 28 | 2.92 52 
1698 8.06 |100 feet off Pier 10, Brooklyn........ 40 41 57 |74 00 00 35 Ebb 20.0 28 | 2.92 52 
1699 9.30 |100 feet off Pier 10, Manhattan.......|40 42 09 |74 00 22 1 Flood 20.0 34 | 3.01 53 
1700 9.32 |100 feet off Pier 10, Manhattan....... 40 42 09 |74 00 22 20 Flood 20.0 30 | 3.14 55 
1701 9.34 |100 feet off Pier 10, Manhattan....... 40 42 09 |74 00 22 30 Flood 20.0 30 | 3.14 55 
1702 9.38 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 1 Flood 20.0 34 | 3.08 54 
1703 9.40 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 20 Flood 20.0 80 | 3.19 56 
1704 9.42 |14 way across from Pier 10, Manhattan|40 42 07 |74 00 17 40 Flood 20.0 30°} 3.19 56 
1705 9 AG. |Halfway Across asec ees aie 40 42 03 |74 00 11 1 Flood 20.0 34 | 3.19 56 
1706 9°48 JHalf way aerosasc ncn seeie a eae 40 42 03 |74 00 11 20 Flood 20.0 30 | 3.19 56 
1707 9.50 Half way serosa 7c eee ee 40 42 03 |74 00 11 40 Flood 20.0 30 | 3.19 56 
1708 9.54 |34 way across from Pier 10, Manhattan|40 42 00 |74 00 05 1 Flood 20.0 382 | 3.12 55 
1709 9.56 |34 way across from Pier 10, Manhattan|40 42 00 |74 00 05 20 Flood 20.0 30 3.12 oo 
1710 9.58 |34 way across from Pier 10, Manhattan|40 42 00 |74 00 05 35 Flood 20.0 30 | 3.12 55 
1711 | 10.02 |100 feet off Pier 10, Brooklyn.......... 40 41 57 |74 00 00 1 Flood | 20.0 32 | 2.73 48 
1712 10.04 |100 feet off Pier 10, Brooklyn.......... 40 41 57 |74 00 00 20 Flood 20.0 30 | 2.92 51 
1713 ig ; a 100 feet off Pier 10, Brooklyn.......... 40 41 57 |74 00 00 35 Flood 20.0 20 | 2.92 51 
1714 | 12.30 |100 feet off Pier 10, Manhattan........ 40 42 09 |74 00 22 1 Flood 20.0 30 | 3.14 55 
1715 | 12.32 |100 feet off Pier 10, Manhattan........ 40 42 09 |74 00 22 20 Flood 20.0 28 | 3.28 58 
1716 | 12.34 |100 feet off Pier 10, Manhattan........ 40 42 09 20.0 | 28 

1717 12.40 |14 way across from Pier 10, Manhattan!40 42 07 20.0 30 







1718 | 12.42 |14 way across from Pier 10, Manhattan|40 42 07 
1719 12.44 |44 way across from Pier 10, Manhattan|40 42 07 


wwww 


74—EAST RIVER, CROSS-SECTION BETWEEN PIER 10, MANHATTAN, AND PIER 10, BROOKLYN. 
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Location of Samples 


Approximate 


Latitude |Longitude 


Feet 
below 


surface | Current Deg. C 


Tidal 


water 


| | ee | ff | He | | | 


La a) ee 40 42 
Bialt WAY BCTOSS .. os 6.5 ees sss ...»(40 42 
PIAA YAACTORS fo Gees Goss bo os ace oe 40 42 


34 way across from Pier 10, Manhattan|40 42 
34 way across from Pier 10, Manhattan/40 42 


03 
03 
03 


74 00 11 
74 00 11 
74 00 11 
74 00 
74 00 


a ) 


ee ey See 












































34 way across from Pier 10, Manhattan|40 


4 way across from Pier 10, Manhattan/40 


34 way across from Pier 10, Manhattan|40 42 


100 feet off Pier 10 Brooklyn.......... 40 41 
100 feet off Pier 10, Brooklyn.......... 40 41 
100 feet off Pier 10, Brooklyn..........|40 41 
100 feet off Pier 10, Manhattan........ 40 42 
100 feet off Pier 10, Manhattan........|40 42 


100 feet off Pier 10, Manhattan....... .|40 
l4 way across from Pier 10, Manhattan/40 
14 way across from Pier 10, Manhattan/40 


14 way across from Pier 10, Manhattan/40 42 
lie WAYACTOSSine se Sin.teas ce be eine 40 42 
RIE WAN ACTORS OAL ile caida o's mwa: 40 42 


Pape aW ON (ACTORS. o . S2 ha 0s 6 dos oki in 40 
34 way across from Pier 10, Manhattan|40 
34 way across from Pier 10, Manhattan/40 


4 way across from Pier 10, Manhattan|40 42 
4 way across from Pier 10, Manhattan/40 42 


ERE WD VaR CEOSS Winters os coodezo Stee ics 40 42 
POV EACLORS Mier sreet Sats s obelS srarere Topas 40 42 
ORY ACHOSE ce faites2, ccclipadkaio ci yVS sudo oe 40 42 


34 way across from Pier 10, Manhattan|40 42 





34 way across from Pier 10, Manhattan|40 42 
34 way across from Pier 10, Manhattan|40 42 
100 feet off Pier 10, Brooklyn........ 40 41 
100 feet off Pier 10, Brooklyn........ 40 41 
100 feet off Pier 10, Brooklyn........ 40 41 
100 feet off Pier 10, Manhattan.......|40 42 
100 feet off Pier 10, Manhattan....... 40 42 
100 feet off Pier 10, Manhattan.......|40 42 
Y4 way across from Pier 10, Manhattan|40 42 
4 way across from Pier 10, Manhattan|40 42 
4 way across from Pier 10, Manhattan|40 42 
AAW Yc ACTORS hc tus een 4 dinons foe shores Os 40 42 
DER AVE ACEOSSathcge, forsee el a.« ale emveec eres 40 42 
URW VEACEOSS oie fe sis aie spas aay ss eters 40 42 


34 way across from Pier 10, Manhattan/40 
34 way across from Pier 10, Manhattan|40 


42 
100 feet off Pier 10, Brooklyn..........|40 41 
100 feet off Pier 10, Brooklyn........../40 41 
100 feet off Pier 10, Brooklyn.......... 40 41 
100 feet off Pier 10, Manhattan....... 40 42 
100 feet off Pier 10, Manhattan....... 40 42 
100 feet off Pier 10, Manhattan....... 40 42 











aa | ee ee ee ee eee eee 


ee eS | ee ee 


———__ | | | | 
a ce | RT Se | 


34 way across from Pier 10, Manhattan|40 42 
100 feet off Pier 10, Brooklyn........ 40 41 
100 feét off Pier 10, Brooklyn........./40 41 
100 feet off Pier 10, Brooklyn........ 





74 00 00 
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Per Oxygen 

cent. P 
land | C. C. ae 
water | per eae 

litre satura- 

tion 
30 ests} 59 
28 S200 59 
28 3.33 59 
28 Bee 58 
28 SAAT. 58 
28 Bune 58 
28 3.06 54 
28 3.19 aye 
28 3.19 57 
28 3.28 58 
28 3.28 58 
28 3.28 58 
28 3.36 60 
28 3.36 60 
28 BEoG 60 
28 3.33 59 
28 So 3 59 
28 3.33 59 
28 eed 58 
28 Beart 58 
28 3) Hi 58 
28 3.19 57 
28 3.19 yi 
28 3.19 57 
30 ZO 51 
28 2.87 Sul 
28 DANY) 51 
30 2.94 52 
28 3.08 55 
28 3.08 55 
28 3.04 54 
28 3.19 57 
28 3.19 57 
28 3.00 53 
28 8.12 55 
28 3.12 55 
28 2.92 2 
28 2.92 52 
28 2.92 52 
30 2.6% 48 
28 PAS YE ob 
28 2.87 bt 
30 2.94 52 
28 2.94 52 
28 2.94 52 
30 3.04 54 
28 3.04 54 
28 3.04 54 
30 3.00 53 
28 3.00 53 
28 3.00 53 
30 2.79 49 
28 2.92 52 
28 2.92 52 
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765—KILL VAN KULL, CROSS-SECTION AT NEW BRIGHTON, STATEN ISLAND. OCTOBER 4, 1911 
High water occurred at Governor’s Island at 5.02 A. M. Low water at 11.18 A. M. High water at 5.20 P. M. 


Per |__Oxygen__ 
































































































Location of Samples 

Sample:| sHlour’ oo 2 ee ee te en Cee eee ee, jhe Tidal pee "| cent. |q 6 Per 

No, Da ve current ater | land =) eelte 
: ; 4 surface Deg. C. | —, 
Approximate Latitude |Longitude water | titre Bates 
° / wt ° ; a” 

1774 7.30 |100 feet off Jersey street, New Brighton|40 38 51 |75 04 24 1 Flood 18.0 30 | 4.10 70 
1775 7.32 |100 feet off Jersey street, New Brighton|40 38 51 |74 05 24 15 Flood 18.0 28 | 4.38 74 
1776 7.34 |100 feet off Jersey street, New Brighton|40 38 51 |74 05 24 30 Flood 18.0 28 | 4.65 79 
1777 Goo IMI WaysAClOSSiacaetee eerie ite eee 40 38 57 |74 05 25 1 Flood 18.0 30 | 4.20 71 
1778 7:41 (Midway Across 232 2 ane: ner one ae 40 88 57 |74 05 25 20 Flood 18.0 28 | 4.49 76 
1779 (240. [Mid Way ACROSS Ua locas edie. eae 40 88 57 |74 05 25 40 Flood 18.0 28 | 4.78 81 
1780 7.48 |100 feet off Columbia Oil Co. pier (old)/40 39 02 |74 05 26 1 Flood 18.0 32 | 4.17 71 
1781 7.50 |100 feet off Columbia Oil Co. pier (old)|40 39 02 |74 05 26 15 Flood 18.0 30 | 4.44 ihe 
1782 7.52 |100 feet off Columbia Oil Co. pier (old)|40 39 02 |74 05 26 25 Flood 18.0 30 | 4.72 80 
1783 9.30 |100 feet off Jersey street, New Brighton|40 38 51 |74 05 24 1 Ebb 18.0 384 | 4.38 74 
1784 9.32 |100 feet off Jersey street, New Brighton/40 38 51 |74 05 24 15 Ebb 17.0 34 | 4.38 74 
1785 9.34 |100 feet off Jersey street, New Brighton|40 38 51 |74 05 24 30 Ebb 17.0 32 | 4.38 74 
1786 9.39 (Midway actos... eet cee one 40 38 57 |74 05 25 1 Ebb 18.0 34 | 4.48 76 
1787 9.41 (Midway Across. wos ae Wace eee ae 40 38 57 |74 05 25 20 Ebb 17.0 32 | 4.49 76 
1788 943° (Midway acrosiia-ce cs. chs cee eee 40 38 57 |74 05 25 40 Ebb 17.0 32 | 4.49 76 
1789 9.48 |100 feet off Columbia Oil Co. pier (old)/40 39 02 |74 05 26 1 Ebb 18.0 34 | 4.44 75 
1790 9.50 |100 feet off Columbia Oil Co. pier (old)|40 39 02 |74 05 26 15 Ebb L720 382 | 4.58 78 
1791 9.52 |100 feet off Columbia Oil Co. pier (old)/40 39 02 {74 05 26 25 Ebb 17.0 32 | 4.58 78 
1792 | 11.30 |100 feet off Jersey street, New Brighton/40 38 51 |74 05 24 1 Ebb 18.0 36 | 4.10 68 
1793 | 11.32 /100 feet off Jersey street, New Brighton/40 38 51 |74 05 24 15 Ebb 18.0 34 | 4.38 73 
1794 | 11.34 |100 feet off Jersey street, New Brighton/40 38 51 |74 05 24 30 Ebb 17.5 34 | 4.38 73 
1795 TLUS9 UMidway ‘Across2ia: sys ane res a ene 40 38 57 |74 05 25 1 Ebb 18.0 36 4.26 71 
LOG rie AL Midway.across eras sie eerie: 40 38 57 |74 05 25 20 Ebb 1775 384 | 4.55 76 
L797 } AL 43 Midway across. 2.0 cree we seo 40 38 57 |74 05 25 40 Ebb 1725 34 | 4.55 76 
1798 | 11.48 |100 feet off Columbia Oil Co. pier (old)|40 39 02 |74 05 26 1 Ebb 18.0 36 | 4.17 69 
1799 | 11.50 {100 feet off Columbia Oil Co. pier (old)|40 39 02 |74 05 26 15 Ebb 17.5 34 | 4.44 74 
1800 a AB 100 feet off Columbia Oil Co. pier (old)|/40 39 02 |74 05 26 25 Ebb 17.5 34 | 4.44 74 
1801 1.30 |100 feet off Jersey street, New Brighton|40 38 51 |74 05 24 1 Flood 34 | 4.10 68 
1802 1.32 |100 feet off Jersey street, New Brighton/40 38 51 |74 05 24 15 Flood 32 | 4.38 73 
1803 1.34 |100 feet off Jersey street, New Brighton|40 38 51 |74 05 24 30 Flood 32 | 4.38 73 
1804 OO Mid Wai vsAClOSS Saeeereyerte in tence ieee 40 38 57 |74 05 25 1 Flood 384 | 4.26 71 
1805 141 Midway aeross son acon 6 ane aioe eee 40 38 57 |74 05 25 |. 20 Flood 30 | 4.55 76 
1806 1 AS s|Midway aCrossnaewemnme clei ae omen cae 40 38 57 |74 05 25 40 Flood 30 | 4.55 76 
1807 1.48 |100 feet off Columbia Oil Co. pier (old)|40 39 02 |74 05 26 1 Flood 382 | 4.44 75 
1808 1.50 |100 feet off Columbia Oil Co. pier (old)|40 39 02 |74 05 26 15 Flood 30 | 4.58 76 
1809 1.52 |100 feet off Columbia Oil Co. pier (old)|40 39 02 |74 05 26 25 Flood 30 | 4.58 76 
1810 3.30 |100 feet off Jersey street, New Brighton|/40 38 51 |74 05 24 1 Flood : 28 | 4.10 70 
1811 3.32 |100 feet off Jersey street, New Brighton/40 38 51 |74 05 24 15 Flood : 26 | 4.38 74 
1812 3.34 |100 feet off Jersey street, New Brighton|/40 38 51 |74 05 24 30 Flood 5 26 | 4.38 74 
1813 3.39 AMidWay SCTORSic: 4 oo stash 40 38 57 |74 05 25 1 Flood at 28 | 4.17 71 
1814 3,41 |Midway across... ¥. son se eee 40 38 57 |74 05 25 20 Flood 5 26 | 4.44 75 
1815 3.43 Midway across 29.04. . osc ee ee 40 38 57 |74 05 25 40 Flood 5 26 | 4.44 75 
1816 3.48 |100 feet off Columbia Oil Co. pier (old)/40 39 02 |74 05 26 1 Flood 5 28 =| 4.26 72 
1817 3.50 |100 feet off Columbia Oil Co. pier (old)/40 39 02 |74 05 26 15 Flood 5 26 | 4.40 74 
1818 3.52 |100 feet off Columbia Oil Co. pier (old)/40 39 02 |74 05 26 25 Flood 5 26 | 4.26 72 
1819 5.30 |100 feet off Jersey street, New Brighton|40 38 51 174 05 24 1 Flood 5 28 | 4.38 74 
1820 5.32 |100 feet off Jersey street, New Brighton|40 38 51 |74 05 24 15 Flood 5 26 | 4.65 79 
1821 5.34 |100 feet off Jersey street, New Brighton|40 38 51 |74 05 24 30 Flood 5 26 | 4.65 79 
1822 5.39. |Midway neross}; co scwegae<teiteoeme 40 38 57 |74 05 25 1 Flood 5 26 | 4.44 75 
1823 5-41" |Midway serosa... 25, os eye oes 40 38 57 |74 05 25 20 Flood 15 24 | 4.72 80 
1824 5. Midway’ across..°.. 50ers 40 38 57 |74 05 25 40 Flood 24 | 4.72 80 
1825 5. 100 feet off Columbia Oil Co. pier..... 26 | 4.54 
1826 5. 100 feet off Columbia Oil Co. pier..... 24 | 4.69 
1827 5. 100 feet off Columbia Oil Co. pier..... 24 | 4.69 
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76—NEWARK BAY, CROSS-SECTION JUST BELOW C. R.R. OF N. J. TRESTLE. OCTOBER 6, 1911 
High water occurred at Governor’s Island at 6.20 A. M. Low water at 12.45 P.M. High water at 6.35 P. M. 


Pee Oxygen 




















Location of Samples Toot mate Temp. set aac tas 
Sample | Hour below current’ | "2, | land |'c.c.| Pet 
No. | A. M. surface Deg. C. Tin, sO6Ike: 

: ‘ ; water | per 

Approximate Latitude | Longitude litre esting’ 
ion 

EEE LS Oe i ES SIC WEEPING aa Caen nares res On Ps ea 
1828 8.00 |300 feet off east shore (Bayonne)..... 40 39 17 |74 08 27 1 Ebb 1525 40 | 3.88 62 
1829 8.02 |300 feet off east shore (Bayonne)..... 40 39 17 |74 08 27 10 Flood 16.0 32 | 3.88 74 
1830 8.06 |In channel, near draw............... 40 39 17 |74 08 46 1 Ebb 15.5 40 | 3.84 61 
1831 8.08 |In channel, near draw............... 40 39 17 |74 08 46 15 Flood 16.0 36 | 4.12 66 
1832 8.10 |In channel, near draw............... 40 39 17 |74 08 46 30 Flood 16.0 36 | 3.70 60 
1833 B.14-155 way across bay... 6.2.5.2. cece ees 40 39 17 |74 09 14 1 Ebb 15.5 40 | 3.89 62 
1834 BekO ioe WAY SCTOBS. DAY... 6... 5s ces cee es 40 39 17 |74 09 14 8 Ebb 16.0 38 | 3.89 63 
1835 8.20 |34 way across from east shore........ 40 39 17 |74 09 40 ] Ebb 15.5 40 | 3.83 61 
1836 8.22 |34 way across from east shore........ 40 39 17 |74 09 40 8 Ebb 16.0 38 | 3.83 62 
1837 8.26 |300 feet off west shore............... 40 39 18 |74 10 02 1 Ebb Teo 40 | 3.92 62 
1838 8.28 |800 feet off west shore............... 40 39 18 |74 10 02 8 Ebb 15.5 38 3.92 63 
1839 | 10.00 |300 feet off east shore............... 40 39 17 |74 08 27 1 Ebb tSae5 44 | 4.48 71 
1840 | 10.02 [300 feet off east shore............... 40 39 17 |74 08 27 9 Ebb 16.0 40 | 4.48 ig! 
1841 | 10.06 |In channel, near draw............... 40 39 17 |74 08 46 1 Ebb 16.0 40 | 4.26 68 
1842 | 10.08 jIn channel, near draw............... 40 39 17 |74 08 46 15 Ebb 16.0 40 | 4.40 70 
1843 | 10.10 |In channel, near draw....:.......... 40 39 17 \74 08 46 30 Ebb 16.0 40 | 4.26 68 
1844 | 10.14 |}4 way across bay.................- 40 39 17 |74 09 14 1 Flood 15.5 40 | 4.17 66 
TS4 hele LOL1G 114 way across bay..............20.- 40 39 17 |74 09 14 7 Flood 16.0 40 | 4.17 66 
1846 10.20 |34 way across from east shore........ 40 39 17 |74 09 40 1 Flood i P59) 40 4.10 65 
1847 | 10.22 |34 way across from east shore........ 40 39 17 |74 09 40 7 Flood 16.0 40 | 4.10 65 
1848 | 10.26 |300 feet off west shore............... 40 39 18 |74 10 02 1 Flood 15.5 40 | 4.06 65 
1849 | 10.28 |300 feet off west shore............... 40 39 18 |74 10 02 ‘a Flood 15.5 40 | 4.06 65 
1850 min 300 feet off east shore............... 40 39 17 |74 08 27 1 Flood 16.0 46 | 4.18 66 
1851 12.02 |300 feet off east shore............... 40 39 17 |74 08 27 8 Flood 16.0 44 | 4.32 69 
1852 | 12.04 |In channel, near draw............... 40 39 17 |74 08 46 1 Flood 16.0 46 | 4.26 68 
1853 | 12.06 |In channel, near draw............... 40 39 17 |74 08 46 15 Flood 16.0 44 | 4.26 68 
1854 | 12.08 |In channel, near draw............... 40 39 17 |74 08 46 30 Flood 16.0 42 | 4.26 68 
Peso te 2e |e way across bay.............600605 40 39 17 |74 09 14 1 Flood 16.0 48 | 4.44 70 
fs5o) | 12.14 14 way across bay........5ccccse es 40 39 17 |74 09 14 6 Flood 16.0 46 | 4.58 73 
1857 12.18 |34 way across from east shore........ 40 39 17 |74 09 40 1 Flood 16.0 48 | 4.51 71 
1858 | 12.20 |34 way across from east shore........ 40 39 17 |74 09 40 6 Flood 16.0 48 | 4.38 70 
1859 | 12.24 |300 feet off west shore............... 40 39 18 |74 10 02 1 Ebb 16.0 48 | 4.48 71 
1860 | 12.26 |300 feet off west shore............... 40 39 18 |74 10 02 6 Ebb 16.0 48 | 4.48 71 
1861 2.00 |800 feet off east shore............... 40 39 17 |74 08 27 1 Ebb 16.0 54 | 4.48 70 
1862 2.02 |300 feet off east shore............... 40 39 17 |74 08 27 8 Ebb 16.0 54 | 4.48 70 
1863 2.04 |In channel, near draw............... 40 39 17 |74 08 46 1 Ebb 16.0 54 | 4.26 67 
1864 2.06 {In channel, near draw............... 40 39 17 |74 08 46 15 Ebb 16.0 52 | 4.26 67 
1865 2.08 |In channel, near draw............... 40 39 17 |74 08 46 30 Ebb 16.0 50 | 4.26 67 
1866 CLES WAY ACTOSS.< .cbisct ss ae cle sceee s 40 39 17 |74 09 14 i: Ebb 16.0 54 | 4.17 65 
1867 Mm MIMEITeOWAY BETOSS: 5. ons ici cs voi a eee o's 40 39 17 |74 09 14 6 Ebb 16.0 54 | 4.17 65 
1868 2.18 |34 way across from east shore........ 40 39 17 |74 09 40 1 Ebb 16.0 54 | 4.10 64 
1869 2.20 |34 way across from east shore........ 40 39 17 |74 09 40] - 6 Ebb 16.0 54 | 4.10 64 
1870 2.24 |300 feet off west shore............... 40 39 18 |74 10 02 1 Ebb 16.0 54 | 4.20 66 
1871 2.26 |300 feet off west shore............... 40 39 18 |74 10 02 6 Ebb 16.0 54 | 4.20 66 
1872 3.30 |300 feet off east shore............... 40 39 17 |74 08 27 1 Flood 15.5 48 | 3.88 61 
1873 3.32 |300 feet off east shore............... 40 39 17 |74 08 27 8 Flood 15.5 46 | 3.88 61 
1874 3.36 |In channel, near draw............... 40 39 17 |74 08 46 1 Flood | 15.5 48 | 3.84 60 
1875 3.38 |In channel, near draw.............-. 40 39 17 |74 08 46 15 Flood 15.5 46 | 3.84 60 
1876 3.40 |In channel, near draw............... 40 39 17 |74 08 46 30 Flood 15.5 44 | 4.12 64 
1877 eee Tee WAY BCTORAT! Miran oi tivlas sen v8 40 39 17 |74 09 14 1 Flood 15.5 46 | 3.89 61 
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TABLE XX VII—Continued 
76—NEWARK BAY, CROSS-SECTION JUST BELOW C. R.R. OF N. J. TRESTLE. OCTOBER 6, 1911—Continued 


Per Oxygen 





Location of Samples Feet “he Temp. pe 
below éurrent | 72"? | lange Per 
surface | CUTTS Deg. C. * | cent. 
: ‘ B water] per 
Approximate Latitude |Longitude litre see, 
ESN OE roms eer 

1878 D240 10o WAY ACTORS ra. oceans ee 40 39 17 |74 09 14 7 Flood 15.5 44 | 3.89 61 
1879 3.50. 184. Way ACKOSS Seen ot ces ee oes ie See 40 39 17 |74 09 40 1 Flood 15.5 46 | 3.83 60 
1880 3702) (34 WAY BCTOSR jo. 5 >. oa eee ae ke 40 39 17 |74 09 40 7 Flood 15.5 46 | 3.83 60 
1881 3.56 |300 feet off west shore............... 40 39 18 |74 10 02 1 Flood 15.5 46 | 3.92 61 
1882 3.58 |300 feet off west shore............... 40 39 18 |74 10 02 i Flood 15.5 46 | 3.92 61 
1883 5.00; |300 feet off east shore.......2......- 40 39 17 |74 08 27 1 Flood 15.5 40 | 3.88 62 
1884 5.02 |300 feet off east shore............... 40 39 17 |74 08 27 8 Flood 15.5 40 | 3.88 62 
1885 5.06 |In channel, near draw..............- 40 39 17 |74 08 46 1 Flood 15.5 40 | 3.72 60 
1886 5.08 |In channel, near draw............... 40 39 17 |74 08 46 15 Flood 15.5 38 | 3.84 61 
1887 5.10 |In channel, near draw..:...........- 40 39 17 |74 08 46 30 Flood 15.5 38 | 3.98 63 
1888 5 st | Lotway Cross ccc ce arcciencut sete era 40 39 17 |74 09 14 1 Flood 15.5 38 3.61 57 
1889 5.16 -}46 Way acrossva ee sine see eae 40 39 17 |74 09 14 8 Flood 15.5 388 | 3.61 57 
1890 520° |SQ Way ACTORS Ss aac ess soc. dereutenes 40 39 17 |74 09 40 a Flood 15.5 388 | 3.55 56 
1891 6.22 184 WAV ACLORSS 0 sian we eae ie ear 40 39 17 |74 09 40 8 Flood 15.5 88 | 3.55 56 
1892 5.26 |300 feet off west shore.........\...... 40 39 18 |74 10 02 1 Flood 15.5 88 | 3.64 58 
1893 5.28 |800 feet off west shore............... 40 39 18 |74 10 02 8 Flood 15.5 388 | 3.64 58 


TT—EAST RIVER, CROSS-SECTION BETWEEN LAWRENCE POINT AND STONY POINT. OCTOBER 11, 1911 


High water occurred at Governor’s Island at 9.50 A. M. Hell Gate, low water at 5.15 A. M. 
High water at 11.40 A. M. Low water at 6.10 P. M. Flood currents began about 7.15 A. M. 
Flood currents ended about 12.15 P. M. Ebb currents began about 12.30 P. M. 


















A.M. 

1894 7.50 |By buoy 7, near Lawrence Point...... 40 47 34 |73 54 30 1 Flood 16.5 26 | 3.28 55 
1895 7.52 |By buoy 7, near Lawrence Point......|40 47 34 |73 54 30 20 Flood 16.5 26 | 3.28 55 
1896 7.54 |By buoy 7, near Lawrence Point...... 40 47 34 |73 54 30 40 Flood 16.5 26 | 3.28 55 
1897 72.08 | Y6WAY BCrOsss re ee inc On ware cre 40 47 45 |73 54 31 1 Flood 16.5 26 | 3.27 55 
1898 8:00; 46 way. Across... Non niet ake sisters 40 47 45 |73 54 31 35 Flood 16.5 26 | 3.27 55 
1899 $:\02 “Feiway. ACrORA ae thre oo cee 40 47 45 |73 54 31 70 Flood 16.5 26 | 3.27 55 
1900 8.06 |200 feet off East 134th st. ferry (Stony 

Point} eee ae ee os hee 40 47 56 |73 54 31 1 Flood 16.5 26 | 3.33 56 
1901 200 feet off East 134th st. ferry (Stony ° 

POint) AA tesa eee ois i 40 47 56 |73 54 31 35 Flood 16.5 26 | 3.33 56 
1902 200 feet off East 134th st. ferry (Stony 

Point) /oS.5h aoeantes atin eee ae 40 47 56 |73 54 31 70 Flood 16.5 26 | 3.33 56 
1903 By buoy 7, near Lawrence Point......./40 47 34 |73 54 30 1 Flood 16.5 30 | 3.14 52 
1904 By buoy 7, near Lawrence Point...... 40 47 34 |73 54 30 20 Flood 16.5 28 | 3.28 54 
1905 By buoy 7, near Lawrence Point...... 40 47 34 |73 54 30 40 Flood 16.5 28 | 3.28 54 
1906 Half way acrosd.-.2-).0 wee ere care 40 47 45 |78 54 31 1 Flood 16.5 380 | 3.12 52 
1907 Half way acrosd tor sei cee eee 40 47 45 173 54 31 35 Flood 16.5 28 3.41 56 
1908 Half way actoss. ect een ere eee 40 47 45 |73 54 31 70 Flood 16.5 28 | 3.41 56 
1909 200 feet off East 134th st. ferry....... 40 47 56 |73 54 31 1 Flood 16.5 30 3.19 53 
1910 200 feet off Hast 134th st. ferry.......|40 47 56 |73 54 31 35 FIiSd } 16:5 28 3.33 55 
1911 200 feet off East 134th st. ferry.......|40 47 56 |73 54 31 70 Flood 16.5 28 | 3.33 55 
1912 By buoy 7, near Lawrence Point......|40 47 34 |73 54 30 1 Flood 16.5 36 | 3.14 51 
1913 By buoy 7, near Lawrence Point...... 40 47 34 |73 54 30 20 Flood 16.0 32 | 3.28 54 
1914 By buoy 7, near Lawrence Point......|40 47 34 |73 54 30 40 Flood 16.0 32 | 3.28 54 
1915 Half way across. 2 Sa ee 40 47 45 |73 54 31 1 Flood 16.5 36 | 3.12 50 
1916 Half way across.b.26cee eee ee 40 47 45 |73 54 31 35 Flood 16.0 32 | 3.41 56 
1917 Half way across 32085. 22.4 eee 40 47 45 |78 54 31 70 Flood 16.0 32 | 3.41 56 
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TABLE XX VII—Continued 


TT—EAST RIVER, CROSS-SECTION BETWEEN LAWRENCE POINT AND STONY POINT. 
OCTOBER 11, 1911—Continued 


‘ Oxygen 

Location of Samples Se ei Temp. Abe MS oe re 
Sample | Hour below nt | Water ea aoe s mea: 
No. | P.M. surface | CUPS Deg. C. ean se per "| cent. 

Approximate Latitude | Longitude litre pring 
ion 

eer faks aria aswel eieYUOU 
1918 | 12.16 /200 feet off East 134th st. ferry....... 40 47 56 173 54 31 1 Flood 16.5 36 | 3.19 51 
1919 | 12.18 |200 feet off East 134th st. ferry....... 40 47 56 |73 54 31 35 Flood 16.0 32 | 3.33 55 
1920 | 12.20 |200 feet off East 134th st. ferry....... 40 47 56 |73 54 31 70 Flood 16.0 32 | 3:33 55 
1921 2.00 |By buoy 7, near Lawrence Point...... 40 47 34 |73 54 30 1 Ebb 16.5 28 | 3.28 54 
1922 2.02 |By buoy 7, near Lawrence Point......|40 47 34 |73 54 30 20 Ebb 16.5 28 | 3.28 54 
1923 2.04 |By buoy 7, near Lawrence Point...... 40 47 34 |73 54 30 40 Ebb 16.5 28 | 3.28 54 
1924 CRU Galtali way HClOSdss laces «sre ee coe 40 47 45 |73 54 31 1 Ebb 16.5 28 | 3.29 54 
1925 Solr perali- WAY ACYOSH o. . 65.5 65 Sass ee bole os 40 47 45 |73 54 31 35 Ebb 16.5 28 | 3.41 56 
1926 Poe mEPalt away; AGLOSS « Ate. <3, sie dese Santon 40 47 45 |73 54 31 70 Ebb 16.5 28 | 3.41 56 
1927 2.16 |200 feet off East 134th st. ferry....... 40 47 56 |73 54 31 1 Ebb 16.5 a as 3) 55 
1928 2.18 |200 feet off East 134th st. ferry....... 40 47 56 173 54 31 35 Ebb 16.5 28 3.33 55 
1929 2.20 |200 feet off East 134th st. ferry....... 40 47 56 |73 54 31 70 Ebb 16.5 28 | 3.33 55 
1930 4.00 |By buoy 7 near Lawrence Point....... 40 47 34 |73 54 30 1 Ebb 16.0 24 | 3.55 59 
1931 4.02 |By buoy 7, near Lawrence Point....... 40 47 34 |73 54 30° 20 Ebb 16.0 24 | 3.69 62 
1932 4.04 |By buoy 7, near Lawrence Point....... 40 47 34 |73 54 30 40 Ebb 16.0 24 | 3.69 62 
1933 AMIE DEW AV OACTOSS. neice cise. cess Se eRe os 40 47 45 |73 54 31 1 Ebb 16.0 24 | 3:70 62 
1934 Ben oWAY ACLOBS.. 2. Hck cee ck see ces 40 47 45 |73 54 31 35 Ebb 16.0 24 | 3.84 64 
1935 BMI CaIe otWAY ACLORS'.. sehlerd oes ss shoves ou evel s 40 47 45 |73 54 31 70 Ebb 16.0 24 | 3.84 64 
1936 4.16 |200 feet off East 134th street ferry..... 40 47 56 |73 54 31 1 Ebb 16.0 24 | 3.61 60 
1937 4.18 |200 feet off East 134th street ferry..... 40 47 56 |73 54 31 35 Ebb 16.0 24 | 3.75 63 
1938 4.20 |200 feet off East 134th street ferry..... 40 47 56 |73 54 31 70 Ebb 16.0 24 | 3.75 63 
1939 5.00 |By buoy 7, near Lawrence Point....... 40 47 34 |73 54 30 1 Ebb 16.0 24 | 3.55 59 
1940 5.02 |By buoy 7, near Lawrence Point....... 40 47 34 |73 54 30 20 Ebb 16.0 24 | 3.69 62 
1941 5.04 |By buoy 7, near Lawrence Point....... 40 47 34 |73 54 30 40 Ebb 16.0 24 | 3.69 62 
1942 EUG MEGUNAY GCLORS, ccs cso ede cla caress 40 47 45 |73 54 31 I Ebb 16.0 24 | 3.70 62 
1943 DML OMEORW AY ACTIONS: «tals ois aie 9 eco ale soe het 40 47 45 \73 54 31 35 Ebb 16.0 24 | 3.84 64 
1944 Dee ale WAYCOCT OSS, oli mow baw swe oe 40 47 45 |73 54 31 70 Ebb 16.0 24 | 3.84 64 
1945 5.16 |200 feet off East 134th street ferry..... 40 47 56 |73 54 31 1 Ebb 16.0 24 | 3.61 60 
1946 5.18 |200 feet off East 134th street ferry..... 40 47 56 |73 54 31 35 Ebb 16.0 24 | 3:75 63 
1947 5.20 |200 feet off East 134th street ferry..... 40 47 56 |73 54 31 70 Ebb 16.0 24 | 3.75 63 


78—HUDSON RIVER, CROSS-SECTION AT MT. ST. VINCENT. OCTOBER 13, 1911 


Low water occurred at Governor’s Island at 5.15 A. M. High water at 11.32 A. M. Mt. St. Vincent—Low water at 
7.15 A.M. High water at 1.45 P. M. Ebb currents ended about 10.15 P. M. Flood currents began about 10.30 A. M. 
Ebb currents began about 3.15 P. M. 
















A.M. 
1948 45 |500 feet off Mt. St. Vincent.......... 1 Ebb | 15.5 
1949 : ule Lie yi ha vers) ay Her inleirnry Aacday 20 Ebb 15.0 5. 
1950 | St. Vincent.......... 40. | Ebb | 15.0 5. 
1951 '53 |14 way across from east shore........ 1 Ebb | 15.5 5. 





——{$_ | | —— | —_—_____ 
| | | 


































1952 14 way across from east shore........ 20 Ebb 15.0 5. 
- 1953 14 way across from east shore........ 40 Ebb 15.0 De 79 
_ 1954 BoC GCTORS toh oda 5 cg oles ew sie ree 1 Ebb 15.5 5. 86 
» 1955 We MCLUAS see os bok ora acer 20 Ebb 15.0 &. 83 
1956 TREY ROPUEE So Dust oo helenae ngs oo 35 Ebb 15.0 st 84 
1957 34 way across from east shore........ 1 Ebb theo De 88 
1958 34 way across from east shore........ 10 Ebb 15.0 5. 
1959 34 way across from east shore........ 20 Ebb 15.0 5. 
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1960 
1961 
1962 
1963 
1964 


1965 
1966 
1967 
1968 


1969 
1970 
1971 
1972 


1973 
1974 
1975 
1976 
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TABLE XXVII—Continued 
78—HUDSON RIVER, CROSS-SECTION AT MT. ST. VINCENT. OCTOBER 13, 1911—Continued 


Location of Samples 














Longitude 


° 


/ 


ha 


73 55 42 


42 
42 
49 
49 


—— ee en ee SS eee 


a | | a | | ee es 


SSeS eS se 





1989 
1990 
1991 
1992 


1993 














a cr i | ef | eS | 


aan! (ee (ee eee ee eS Sa ee ee 


emer] (pee le ee i a | 


ee ee ee ee eS es a ee 


Hour 

.M 
Approximate Latitude 
fo] / “ 
8.17 |500 feet off west shore............... 40 54 50 
8.19 |500 feet off west shore............... 40 54 50 
8.21 |500 feet off west shore............... 40 54 50 
9.45 |500 feet off Mt. St. Vincent.......... 40 54 50 
9.47 |500 feet off Mt. St. Vincent.......... 40 54 50 
9.49 [500 feet off Mt. St. Vincent.......... 40 54 50 
9.53 |14 way across from east shore........ 40 54 50 
9.55 |14 way across from east shore........ 40 54 50 
9.57 |14 way across from east shore........ 40 54 50 
10{015 | waycacrossinneenr ee erie eer 40 54 50 
105033 | 4 way -aCloss<. acieiden sictoceon = eiet 40 54 50 
10:05>|56 way across. smi eer ice eae ee 40 54 50 
10.09 |84 way across from east shore........ 40 54 50 
10.11 |34 way across from east shore........ 40 54 50 
10.13 |34 way across from east shore........ 40 54 50 
10.17 |500 feet off west shore............... 40 54 50 
10.19 |500 feet off west shore............... 40 54 50 
10.21 |500 feet off west shore............... 40 54 50 
11.45 |500 feet off Mt. St. Vincent.......... 40 54 50 
11.47 |500 feet off Mt. St. Vincent.......... 40 54 50 
11.49 |500 feet off Mt. St. Vincent.......... 40 54 50 
11.53 |}4 way across from east shore........ 40 54 50 
11.55 |44 way across from east shore........ 40 54 50 
11.57 |44 way across from east shore........ 40 54 50 

P.M. 
12. Ols| Lorway across ages me en cece teeter ete 40 54 50 
12:03..\ 446 way across one eae rs ete eee oe 40 54 50 
12705) 1 6 Way ACrOss acute te lee eee Om 40 54 50 
12.09 |84 way across from east shore........ 40 54 50 
12.11 |34 way across from east shore........ 40 54 50 
12.13 |34 way across from east shore........ 40 54 50 
12.17 |500 feet off west shore............... 40 54 50 
12.19 |500 feet off west shore............... 40 54 50 
12.21 |500 feet off west shore............... 40 54 50 
2.00 |500 feet off Mt. St. Vincent.......... 40 54 50 
2.02 |500 feet off Mt. St. Vincent.......... 40 54 50 
2.04 |500 feet off Mt. St. Vincent.......... 40 54 50 
2.08 |44 way across from east shore........ 40 54 50 
2.10 |14 way across from east shore........ 40 54 50 
2.12 |14 way across from east shore........ 40 54 50 
22160 | Ye Way: ACTORS ee oct rece rene 40 54 50 
2.48. |Jo WAY ACTORS. op tee cee ee ieee 40 54 50 
2,20 | 16 -WAY ACTOSS; - 2 nee ee eee eee 40 54 50 
2.24 |34 way across from east shore.,...... 40 54 50 
2.26 |34 way across from east shore........ 40 54 50 
2.28 |34 way across from east shore........ 40 54 50 
2.32 |500 feet off west shore............... 40 54 50 
2.34 |500 feet off west shore............... 40 54 50 
2.36 |500 feet off west shore............... 40 54 50 
4.00 |500 feet off Mt. St. Vincent.......... 40 54 50 
4.02 |500 feet off Mt. St. Vincent.......... 40 54 50 
4.04 |500 feet off Mt. St. Vincent.......... 40 54 50 
4.08 |34 way across from east shore........ 40 54 50 
4.10 |14 way across from east shore........ 40 54 50 


73 54 59 


fet = Per Oxygen 
ee . emp. ; : 
below Maser water ee C. os 
urface Deg. C. per beetle 
. water tee satura- 
; tion 
1 Ebb 15.5 76 | 5.94 87 
10 Ebb 15.5 74 | 5.65 83 
15 Ebb Lb25 74 5.65 83 
1 Ebb 15.5 76 | 5.74 84 
20 Ebb 15.5 68 | 5.19 ieee 
40 Ebb 15.5 68 | 5.19 ie 
1 Ebb 15.5 76. |'5.5838 86 
20 Ebb 15.5 68 | 5.28 79 
40 Ebb 520 68 5.28 79 
il Ebb 15.5 76 | 5.88 87 
20 Ebb 15.5 68 5.60 84 
35 Ebb 15.5 68 | 5.60 84 
i Ebb 15.5 76 | 5.97 88 
10 Ebb 15.5 70 | 5.68 85 
20 Ebb 15.5 70 | 5.68 85 
1 Ebb 15.5 76 | 5.94 87 
10 Ebb 15.5 72 | 5.65 84 
15 Ebb 15.5 70 | 5.65 84 
1 Flood 15.5 70 | 4.94 74 
20 Flood 15.5 66 | 4.78 73 
40 Flood 15.5 64 | 4.78 we 
1 Flood 15.5 70 | 5.00 75 
20, Flood Loe 66 4.87 74 
40 Flood 15.5 64 4.87 74 
1 Flood 15.5 v2 |) 5204 75 
20 Flood 15.5 66 | 4.90 74 
35 Flood 15.5 | 66 | 4.90 74 
1 Flood 15.5 12 5.11 76 
10 Flood 15.5 68 | 5.00 75 
20 Flood 15.5 68 | 5.00 15 
1 Flood 15.5 a2 5.22 78 
10 Flood 15.5 Ome O 7 76 
15 Flood | 15.5 70 | 5.07 76 
1 Flood 15.5 64 | 4.78 73 
20 Flood 15.5 60 4.38 67 
40 Flood 15.5 60 | 4.38 67 
1 Flood 15.5 64 | 4.87 74 
20 Flood 15.5 60 | 4.44 68 
40 Flood 15.5 60 | 4.44 68 
1 Flood 15.5 64 4.90 74 
20 Flood 15.5 60 | 4.48 68 
35 Flood 15.5 60 | 4.48 68 
il Flood 15.5 64 | 5.00 76 
10 Flood 15.5 60 | 4.55 70 
20 Flood (15.5 60 | 4.55 70 
1 Flood 15.5 68 | 5.07 el 
10 Flood 15.5 62 4.64 71 
15 Flood 15.5 60 | 4.64 fii 
1 Ebb 16.0 64 | 4.78 73 
20 Ebb 16.0 60 | 4.78 74 
40 Ebb 16.0 60 4.94 76 
ih Ebb 16.0 64 | 4.87 74 
20 Ebb 16.0 60 | 4.87 75 
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TABLE XX VII—Continued 
78—HUDSON RIVER, CROSS-SECTION AT MT. ST. VINCENT. OCTOBER 13, 1911—Continued 





Sample 
No. 


Hour 
POM: 


Location of Samples 


Oxygen 
Per 
Feet Tidal | Lemp: 


nt. 
Vac current Den C land | C. C. 


‘| water| per 
litre 





Longitude 


SS SS eS een 


2013 
2014 
2015 
2016 


.12 
.16 
18 
.20 


iNet 


73 54 59 40 Ebb 16.0 60 | 4.87 75 


a nn 


2017 
2018 
2019 
2020 


24 
.26 
.28 
32 


HS He 


ee ee ee eS eS Ss eS 


2021 
2022 
2023 
2024 


34 
.36 
15 
ai 


Out 


ee eee Oe eee ee ee eee EEE — EEE EE 


2025 
2026 
2027 
2028 


19 
.23 
.25 
.27 


CvESovor or 


———$—$ |__| _ FL a 


2029 
2030 
2031 
2032 


2033 
2034 
2035 
2036 
2037 





.30 
32 
5.34 
5.38 


5.40 
5.42 
5.46 
5.48 
5.50 


Ovor 





Approximate Latitude 
° I. a 

4 way across from east shore........ 40 54 50 
RU ACLOSS RE Soe a 2b > so ass obs ake 40 54 50 
WEA LY ACTORS ae Oia ef siakiche es alee 40 54 50 
RA IAUEORE NG te oss os clos hae oe 40 54 50 
34 way across from east shore........ 40 54 50 
34 way across from east shore........ 40 54 50 
34 way across from east shore........ 40 54 50 
500 feet off west shore............... 40 54 50 
500 feet off west shore............... 40 54 50 
500 feet off west shore............... 40 54 50 
500 feet off Mt. St. Vincent.......... 40 54 50 
500 feet off Mt. St. Vincent.......... 50 44 50 
500 feet off Mt. St. Vincent..........|40 54 50 
4 way across from east shore........ 40 54 50 
44 way across from east shore........ 40 54 50 
14 way across from east shore........ 40 54 50 
POA AY ACLOSA D6 fe einelete os Karen's sare 40 54 50 
PORWAY, SLCLORS Gets ers cl cattlsren les ahora otate 40 54 50 
PAV AETORS HS of tahs Co's. dss na Oe 40 54 50 
34 way across from east shore........ 40 54 50 
34 way across from east shore........ 40 54 50 
34 way across from east shore........ 40 54 50 
500 feet off west shore............... 40 54 50 
500 feet off west shore............... 40 54 50 
500 feet off west shore............... 40 54 50 





73 55 15 1 Ebb 16.0 64 | 5.04 76 
73 55 15 20 Ebb 16.0 60 | 5.04 77 
73 55 15 35 Ebb 16.0 60 | 5.04 77 
73 55 30 1 Ebb 16.0 64 | 5.11 77 
73 55 30 10 Ebb 16.0 60 | 5.00 ae 
73 55 30 20 Ebb 16.0 60 | 5.00 77 
73 55 42 | Ebb 16.0 68 | 5.22 79 
73 55 42 10 Ebb 16.0 60 | 5.07 78 
73 55 42 15 Ebb 16.0 60 | 5.07 78 
73 54 49 1 Ebb 16.0 68 | 5.06 76 
73 54 49 20 Ebb 16.0 62 | 5.06 78 
73 54 49 40 Ebb 16.0 62 | 5.06 78 
73 54 59 1 Ebb 16.0 68 | 5.14 77 
73 54 59 20 Ebb 16.0 62 | 5.14 79 
73 54 59 4 Ebb 16.0 62 | 5.14 79 
73 55 15 1 Ebb 16.0 68 | 5.18 78 
73 55 15 20 Ebb 16.0 62 | 5.18 80 
73 55 15 35 Ebb 16.0 62 | 5.18 80 
73 55 30 1 Ebb 16.0 70 | 5.26 79 
73° 55 30 10 Ebb 16.0 62 | 5.26 81 
73 55 30 20 Ebb 16.0 62 | 5.26 81 
73 55 42 1 Ebb 16.0 70 | 5.36 80 
73 55 42 10 Ebb 16.0 62 | 5.36 83 


73 55 42 15 Ebb 16.0 62 | 5.36 83 





2038 
2039 
2040 
2041 


79—UPPER NEW YORK BAY, VICINITY OF ROBBIN’S REEF LIGHT. OCTOBER 16, 1911 
Low water occurred at Governor’s Island at 9.06 A. M. High water\at 3.09 P. M. Ebb currents ended 11.45 A. M. 


A.M. 





4 mile N. E. of Robbin’s Reef light..|40 39 44 
44 mile N. E. of Robbin’s Reef light..|40 39 44 
4 mile N. E. of Robbin’s Reef light..|/40 39 44 
44 mile BE. S. E. of Robbin’s Reef light|40 39 16 











a a | 


2045 


2046 
2047 


2048 
2049 


2050 
2051 


2052 
2053 











9.55 |% mile South of Robbin’s Reef light..|40 38 49 


4 mile E. 8. E. of Robbin’s Reef light/40 39 16 
44 mile EK. S. E. of Robbin’s Reef light/40 39 16 
¥4 mile South of Robbin’s Reef light..|40 38 49 
Y4 mile South of Robbin’s Reef light..|40 38 49 


11.20 |14 mile N. E. of Robbin’s Reef light...|40 39 44 


11.22 


4 mile N. E. of Robbin’s Reef light...|40 39 44 


11.25 |% mile N. E. of Robbin’s Reef light...|40 39 44 





11.35 


11.37 
11.40 
11.50 


¥ mile E. S. E. of Robbin’s Reef light/40 39 16 


4 mile EK. S. E. of Robbin’s Reef light/40 39 16 
14 mile EH. S. E. of Robbin’s Reef light|40 39 16 
1% mile South of Robbin’s Reef light../40 38 49 





74 03 29 1 Ebb 16.0 36 | 3.96 64 
74 03 29 25 Ebb 16.5 32 | 3.96 65 
74 03 29 45 Ebb 16.5 32 | 3.96 65 
74 03 25 1 Ebb 16.0 38 | 3.98 64 
74 03 25 20 Ebb 16.5 32 | 4.12 68 
74 03 25 40 Ebb 16.5 32 | 4.12 68 
74 03 48 1 Ebb 16.0 36 | 4.03 65 
74 03 48 25 Ebb 16.5 32 | 4.03 67 
74 03 48 50 Ebb 16 32 03 67 


a a ooo, 


4 | a a | 
| EEE eee | 


¥4 mile South of Robbin’s Reef light../40 38 49 
¥4 mile South of Robbin’s Reef light..|40 38 49 


14 mile N. E. of Robbin’s Reef light...\40 39 44 


Ebb 16.0 44 4.12 66 
74 038 25 20 Flood 16.5 OZ 3.98 66 
74 03 25 40 Flood 16.5 32 3.98 66 
74 03 48 1 End of 

Ebb 16.0 44 | 4.17 66 
74 03 48 25 Flood 16.5 oe 4.03 67 
74 03 48 50 Flood 16.5 32 | 4.03 67 
74 03 29 1 Flood 16.0 40 | 4.24 68 
74 03 29 25 Flood 16.0 28 | 4.65 ial 


4 mile N. E.<f Robbin’s Reef light.../40 39 44 
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TABLE XX VII—Continued 
79—UPPER NEW YORK BAY, VICINITY OF ROBBINS’ REEF LIGHT. OCTOBER 16, 1911—Continued 








Location of Samples 


Approximate Latitude 







Longitude 





| i | | | | | | | 



























° tA Mr 





40 39 44 
40 39 16 
40 39 16 
40 39 16 


V4 mile N. E. of Robbin’s Reef light... 
4 mile E. S. E. of Robbin’s Reef light 
4 mile E. S. E. of Robbin’s Reef light 
4 mile E. S. E. of Robbin’s Reef light 


14 mile South of Robbin’s Reef light.. 
14 mile South of Robbin’s Reef light.. 
14 mile South of Robbin’s Reef light.. 
14 mile N. E. of Robbin’s Reef light... 


14 mile N. E. of Robbin’s Reef light... 
4 mile N. E. of Robbin’s Reef light.. 
14 mile E. S. E. of Robbin’s Reef light 
4 mile H.. S. E. of Robbin’s Reef light 


4 mile EH. S. E. of Robbin’s Reef light|/40 
4 mile South of Robbin’s Reef light../40 
4 mile South of Robbin’s Reef light../40 
14 mile South of Robbin’s Reef light..|/40 


40 
40 











° ? 


74 03 
74 03 
74 03 25 
74 03 25 


74 03 

74 03 
74 03 
74 03 


74 03 

74 03 
74 03 
74 03 


74 02 

74 03 
74 03 
74 03 


Mt 


29 
25 


mm ff | | 


4 mile N. E. of Robbin’s Reef light.. 
4 mile N. E. of Robbin’s Reef light.. 
4 mile N. E. of Robbin’s Reef light.. 
4 mile E. 8. E. of Robbin’s Reef light|40 


CS ey 


406 
Sample | Hour 
No. | P.M. 
2058 1.25 
2059 1.35 
2060 1.37 
2061 1.40 
2062 1.50 
2063 1.52 
2064 1.55 
2065 3.20 
2066 3.22 
2067 3.25 
2068 3.35 
2069 BOY 
2070 3.40 
2071 3.50 
2072 3.52 
2073 o500 
2074 5.10 
2075 ae 
2076 5.14 
2077 5.18 
2078 5.20 
2079 5.22 
2080 5.26 
2081 5.28 
2082 5.30 


80—UPPER NEW YORK BAY, VICINITY OF ROBBIN’S REEF. 
High water occurred at Governor’s Island at 8.37 A.M. Low water at 3.10 P. 


4 mile E. S. E. of Robbin’s Reef light/40 39 
4 mile E. S. E. of Robbin’s Reef light/40 39 
4 mile south of Robbin’s Reef light...|40 38 49 
¥4 mile south of Robbin’s Reef light...|40 38 49 
4 mile south of Robbin’s Reef light...|40 38 49 





Oxygen 
Per 
Feet : Temp. 
below Tidal t water Ses Cc Per 
surface | “UTFEOY Dee Cae * ~" | cent. 
water | per t 
tre | Satura- 
tion 
45 Flood 16.0 28 | 4.65 hh 
1 Flood 16.0 42 4.12 67 
20 Flood 16.0 28 4.40 763 
40 Flood 16.0 28 4.40 73 
1 Flood 16.0 360 | f4268 71 
25 Flood 16.0 24 | 4.58 76 
50 Flood 16.0 24 4.58 76 
1 Flood 16.0 32 4.65 77 
25 Flood 16.0 22 | 4.65 77 
45 Flood 16.0 22 4.65 Tek 
il Flood 16.0 32m e4eoo 75 
20 Flood 16.0 22 4.55 76 
40 Flood 16.0 22 4.55 76 
1 Flood 16.0 28 4.58 76 
25 Flood 16.0 20 4.58 76 
50 Flood 16.0 20 54568 76 
1 Flood 16.0 SOG R4265 77 
25 Flood 16.0 20 4.65 79 
45 Flood 16.0 20 4.65 79 
1 Flood 16.0 30 4.55 15 
20 Flood 16.0 20 | 4.68 79 
40 Flood 16.0 20 | 4.68 79 
if Flood 16.0 30 | 4.58 76 
25 Flood 16.0 20 | 4.58 78 
50 Flood 16.0 20 | 4.58 78 





OCTOBER 23, 1911 
M. Ebb currents began about 11.15 A. M. 











2083 
2084 
2085 
2086 


A.M. 


9.30 
9.32 
9.35 
9.45 


500 feet east of buoy G. 2, 1 mile north 
of Robbin’s Reef light .. 

500 feet east of buoy G. 2, 1 mile north 
of Robbin’s Reef light. . 

500 feet east of buoy G. 2, 1 mile north 
of Robbin’s Reef light . 

1 mile E. S. E. of Robbin’ 8 Reef light, 
line from light to 64th street, Brook- 
lyn, and from Liberty Island to Fort 
Wadsworth... >? n83\- see eee te 


40 40 12 
.|40 40 12 
40 40 12 


40 39 05 


74 03 10 
74 03 10 
74 03 10 


74 02 53 


~ 


ee eeeeeeeeeeeseesSSSeSSSESESSeSESSESEeESeEeEeEeESEeEeEeessS frees 


2088 


2089 


2090 


9.50 


10.00 


10.02 


1 mile E. S. E. of Robbin’s Reef light, 
line from light to 64th street, Brook- 
lyn, and from Liberty Island to Fort 
Wadsworth .\). fo .an. se eee eee 

1 mile E. 8. E. of Robbin’s Reef light, 
line from light to 64th street, Brook- 
lyn, and from Liberty Island to Fort 
Wadsworth. &.. 30.2 ke eee 40 

1 mile S. 8. E. of Robbin’s Reef light, 
midway between 2 spar buoys off 
Tompkinaville, S. 10h. sss ates ieee 

1 mile S. S. E. of Robbin’s Reef light, 
midway between 2 spar buoys off 
‘Tompkinsyille (6. las i.s © oe. oe eee 40 38 33 


40 39 05 


39 05 


74 02 53 


74 02 53 


74 03 42 


74 03 42 


1 Flood | 16.0 °| 62 | 4.78 | 75 
25 | Flood | 16.0 | 84 | 465 |) 075 
50 Flood | 16.0 | 32 | 4.65] 76 

1 Flood | 16.0 | 62 |4.72| 74 
15 Flood | 16.0 34 | 4.72 76 
30 Flood | 16.0 | 32 | 4.72) 00g 

1 Flood | 16.0 | 44 | 4.83] 77 
25 16.0 | 32 | 4.83} 79 


Flood 





a 


DISSOLVED OXYGEN IN THE WATER 407 


TABLE XXVII—Continued 
80—UPPER NEW YORK BAY, VICINITY OF ROBBIN’S REEF. OCTOBER 23, 1911—Continued 




















































2 Oxygen 
Location of Samples Pars ere ee 
Sample | Hour Feet Tidal | Temp. cent. Per 
below water CC. 
No. | A.M. surface | Current Deg. C land per cent. 
Approximate Latitude "| water | pire eed 
ion 
2091 | 10.05 |1 mile S. S. E. of Robbin’s Reef light, 
midway between 2 spar buoys off 
MP OMIDKINEVEIC, Wa Lice. css cw pon ces 40 38 33 |74 03 42 4.83 79 
2092 | 10.15 |14 mile south of east of Robbin’s Reef 
light, 14 mile northeast of Robbin’s 
Pteee DEM DUOY rcs cscs cae eee 40 39 26 |74 03 37 4.92 78 
2093 | 10.17 |}4 mile south of east of Robbin’s Reef 
light, 44 mile northeast of Robbin’s 
Reef bell buoy .140 39 26 |74 03 37 4.92 81 
2094 | 10.20 |14 mile south of east of Robbin’s Reef 
light, 14 mile northeast of Robbin’s 
Reef bell buavieseres fii hoe oat 40 39 26 |74 03 37 50 Flood 16.0 32 | 4.92 81 
2095 | 10.44 |Narrows, midway between forts...... 40 36 25 |74 02 48 1 Flood 16.0 42 | 5.07 81 
2096 | 10.47 |Narrows, midway between forts...... 40 36 25 |74 02 48 40 Flood 16.0 32 | 5.07 83 
2097 a. At Narrows, midway between forts...... 40 36 25 |74 02 48 80 Flood 16.0 30 | 5.07 83 
2098 | 12.30 |500 feet east of buoy G. 2............ 40 40 12 |74 03 10 1 Ebb 16.0 52 | 4.10 65 
2099 | 12.32 |500 feet east of buoy G. 2............ 40 40 12 |74 03 10 25 Ebb 16.0 38 | 4.10 66 
2100 | 12.35 {500 feet east of buoy G. 2............ 40 40 12 |74 03 10 50 Ebb 16.0 38 | 4.10 66 
2101 12.45 |1 mile E. S. 8. of Robbin’s Reef...... 40 39 05 |74 02 538 1 Ebb 16.0 54 4.31 68 
2102 | 12.47 |1 mile E.S.S. of Robbin’s Reef...... 40 39 05 |74 02 53 15 Ebb 16.0 36 | 4.58 74 
2103 | 12.50 |1 mile E. 8S. S. of Robbin’s Reef...... 40 39 05 |74 02 53 30 Ebb 16.0 36 | 4.58 74 
2104 1.00 |1 mile S. S. E. of Robbin’s Reef...... 40 38 33 |74 03 42 1 Ebb 16.0 54 | 4.68 74 
2105 1.02 {1 mile S. S. E. of Robbin’s Reef...... 40 38 33 |74 03 42 25 Ebb 16.0 46 | 4.55 72 
2106 1.05 |1 mile S. S. E. of Robbin’s Reef...... 40 88 33 {74 03 42 50 Ebb 16.0 46 4.55 72 
2107 1.15 |}4 mile south of east of Robbin’s Reef|40 39 26 |74 03 37 1 Ebb 16.0 66 | 4.78 75 
2108 1.17 |14 mile south of east of Robbin’s Reef|40 39 26 |74 03 37 30 Ebb 16.0 40 | 4.78 76 
2109 1.20 |14 mile south of east of Robbin’s Reef/40 39 26 |74 03 37 50 Ebb 16.0 40 4.78 76 
2110 1.45 |Narrows, midway between forts...... 40 36 25 |74 02 48 1 Ebb 16.0 54 | 4.63 73 
2111 1.47 |Narrows, midway between forts...... 40 36 25 |74 02 48 40 Ebb 16.0 42 | 4.63 74 
2112 1.50 |Narrows, midway between forts...... 40 36 25 |74 02 48 80 Ebb 16.0 42 | 4.63 74 
2113 3.30 |500 feet east of buoy G. 2............ 40 40 12 |74 03 10 1 Ebb 16.0 66 | 4.51 69 
2114 3.32 |500 feet east of buoy G. 2............/40 40 12 |74 03 10 25 Ebb 16.0 52 | 4.38 70 
2115 3.35 |500 feet east of buoy G. 2............ 40 40 12 |74 03 10 50 Ebb 16.0 52 4.38 70 
2116 3.45 |1 mile E. 8. E. of Robbin’s Reef...... 40 39 05 |74 02 53 1 Ebb 16.0 74 | 4.58 69 
2117 3.47 |1 mile E. 8. E. of Robbin’s Reef...... 40 39 05 |74 02 53 15 Ebb 16.0 58 | 4.44 69 
2118 3.50 |1 mile E. S. E. of Robbin’s Reef...... 40 39 05 |74 02 53 30 Ebb 16.0 58 | 4.44 70 
2119 4.00 |1 mile S. S. E of Robbin’s Reef....... 40 38 33 |74 03 42 1 Ebb 16.0 68 | 4.40 70 
2120 4.02 |1 mile 8. S. E. of Robbin’s Reef...... 40 38 33 |74 03 42 25 Ebb 16.0 52 4.26 68 
2121 4.05 |1 mile S. S. E. of Robbin’s Reef...... 40 38 33 |74 03 42 50 Ebb 16.0 52 4.26 68 
2122 4.15 |14 mile phon of east of Robbin’s Reef|40 39 26 |74 03 37 1 Ebb 16.0 64 | 4.34 67 
2123 26 |74 03 37 30 Ebb 16.0 52 | 4.34 69 
2124 4 mile south of east of Robbin’ 8 Reef|40 39 26 |74 03 37 50 Ebb 16.0 50 | 4.34 69 
2125 4.45 |Narrows, midway between forts...... 40 36 25 |74 02 48 1 Ebb 16.0 64 | 4.92 76 
2126 4.47 |Narrows, midway between forts...... 40 36 25 |74 02 48 40 Ebb 16.0 50 | 4.92 78 
2127 4.50 |Narrows, midway between forts...... 40 36 25 |74 02 48 80 Ebb 16.0 50 | 4.92 78 






81—UPPER NEW YORK BAY, VICINITY OF ROBBIN’S REEF. OCTOBER 24, 1911 
High water occurred at Governor’s Island at 9.15 A. M. Low water at 3.55 P. M. Ebb currents began about 11.45 A. M 


A.M. 
2128 9.45 lg mile south of east of Robbin’s Reef 
Pl he eo tage A Mi a ae 40 39 26 |74 03 37 1 Flood 15.5 52 | 4.65 72 
2129 9.48 [4 als south of east of Robbin’s Reef 
| FE ae om Se ie A ce ede ae ea 40 39 26 |74 03 37 30 Flood 15.5 44 | 4.38 68 


g 
2130 9.51 1% ee south of east of Robbin’s Reef 


Mit teint wire & wes eh tie whe pe 40 39 26 |74 03 37 50 Flood 15.5 44 | 4.38 68 








408 RESULTS OF ANALYSES 


TABLE XXVII—Continued 
81—UPPER NEW YORK BAY, VICINITY OF ROBBIN’S REEF. OCTOBER 24, 1911—Continued 








Location of Samples 
Feet Ti d al Temp. cent 


Sample AO below current Dee G land | C. C. Per 













No. surface cent. 
Approximate Latitude water | | per satura- 

tion 

2131 10.00 |14 mile southeast of Robbin’s Reef light/40 39 19 1 Flood 1525 52 | 4.72 73 
2132 10.03 |14 mile southeast of Robbin’s Reef light/40 20 Flood Pose 44 | 4.44 69 
2133 10.06 |14 mile southeast of Robbin’s Reef light/40 40 Flood 15.5 42 | 4.44 70 
2134 | 10.15 |14 mile south of Robbin’s Reef light... 1 Flood 15.5 46 | 4.83 75 
2135 | 10.18 |}4 mile south of Robbin’s Reef light. . 10 Flood 15.5 42 | 4.55 72 
2136 | 10.21 |44 mile south of Robbin’s Reef light... 20 Flood 15.5 388 | 4.55 72 


2137 | 10.30 |Near spar buoy A (nearest Baxter 
Ledge), off Tompkinsville.......... 
2138 | 10.33 |Near spar buoy A (nearest Baxter 
Ledge), off Tompkinsville.......... 








2139 | 10.386 ‘Near spar buoy A (nearest Baxter 
Ledge), off Tompkinsville.......... 
2140 | 11.00 |Narrows, midway between forts...... 
2141 | 11.03 |Narrows, midway between forts...... 
2142 | 11.06 |Narrows, midway between forts...... 


_—_—————— |__| __ | | |. CN 





























2143 12.45 |14 mile south of east of Robbin’s Reef. 1 Ebb 16.0 56 | 4.94 V7 
2144 12.48 |14 mile south of east of Robbin’s Reef. 30 Ebb 16.0 40 | 4.94 79 
2145 12.51 |14 mile south of east of Robbin’s Reef. 60 Ebb 16.0 40 | 4.94 79 
2146 1.00 |44 mile southeast of Robbin’s Reef... 1 Ebb 16.0 56 | 5.00 78 
2147 1.03 | mile southeast of Robbin’s Reef... 20 Ebb 16.0 40 | 5.00 80 
2148 1.06 |14 mile southeast of Robbin’s Reef... 40 Ebb 16.0 40 | 5.00 80 
2149 1.15 |14 mile south of Robbin’s Reef....... 1 Ebb 16.0 56 | 5.11 80 
2150 1.18 |44 mile south of Robbin’s Reef....... 10 Ebb 16.0 46 | 5.11 82 
2151 1.21 |44 mile south of Robbin’s Reef....... 20 Ebb 16.0 42. Wibod 82 
2152 1.30 |Near spar buoy A, nearest Baxter ledge|40 1 Ebb 16.0 54 | 5.22 82 
2153 1.33 |Near spar buoy A, nearest Baxter ledge/40 20 Ebb 16.0 44 | 5.22 83 
2154 1.36 |Near spar buoy A, nearest Baxter ledge|40 50 Ebb 16.0. + 942°) "5522 83 
2155 2.00 |Narrows, midway between forts...... 40 36 25 |74 02 48 1 Ebb 16.0 54 | 5.22 82 
2156 2.03 |Narrows, midway between forts...... 40 36 25 |74 02 48 40 Ebb 16.0 40 | 5.22 83 
2157 2.06 |Narrows, midway between forts...... 40 36 25 |74 02 48 80 Ebb 16.0 40 | 5.22 83 
2158 3.45 |14 mile south of east of Robbin’s Reef .|/40 39 26 |74 03 37 1 Ebb 15.5 64 | 5.06 wis 
2159 8.47 |14 mile south of east of Robbin’s Reef|40 39 26 '74 03 37 30> Ebb 15.5 52 | 5.06 78 
2160 3.50 |4 mile south of east of Robbin’s Reef|40 39 26 |74 03 37 60 Ebb 15.5 52 | 5.06 78 
2161 4.00 |14 mile southeast of Robbin’s Reef....|40 39 19 |74 03 42 1 Ebb 15.5 64 | 5.14 78 
2162 4.02 |14 mile southeast of Robbin’s Reef... ./40 39 19 |74 03 42 20 Ebb 15.5 52 | 5.14 80 
2163 4.05 |14 mile southeast of Robbin’s Reef... ./40 39 19 |74 03 42 40 Ebb 15.5 52 | 5.14 80 
2164 4.15 |14 mile south of Robbin’s Reef....... 40 39 13 |74 038 54 1 Ebb 15.5 68 | 5.26 79 
2165 4.17 |14 mile south of Robbin’s Reef....... 40 39 138 |74 08 54 10 Ebb 15.5 D2) nono 81 
2166 4.20 |14 mile south of Robbin’s Reef....... 40 39 13 |74 03 54 20 Ebb 15.5 52 15.26 81 
2167 4.30 |Near spar buoy A, nearest Baxter ledge|40 38 44 |74 03 42 1 Ebb 15.5 68 | 5.36 80 
2168 4.32 |Near spar buoy A, nearest Baxter ledge|40 38 44 |74 03 42 25 Ebb 15.5 52 | 5.36 83 
2169 4.35 |Near spar buoy A, nearest Baxter ledge/40 38 44 |74 03 42 50 Ebb 15.5 52 | 5.36 83 
2170 4.50 |Narrows, midway between forts...... 40 36 25 |74 02 48 ih Ebb 15.5 60 | 5.52 84 
2171 4.52 |Narrows, midway between forts...... 40 36 25 |74 02 48 40 Ebb 15.5 52 | 5.52 86 
2172 4.55 |Narrows, midway between forts...... 40 36 25 |74 02 48 80 Ebb 15.5 52 | 5.52 86 


DISSOLVED OXYGEN IN THE WATER 409 


TABLE XXVII—Continued 
82—EAST RIVER, CROSS-SECTION, THROGS NECK TO WILLET’S POINT. OCTOBER 25, 1911 


High water at Governor’s Island at 9.52 A.M. Low water at Hell Gate at 5.30 A. M. 
High water at Hell Gate at 11.42 A.M. Low water at 6.20 P. M. 























Location of Samples Per Oxygen 
Sample | Hour Feet Tidal | Temp. cent. Per 
| below water nC 
No. | A.M. bate current Des. C land or | cent. 
Approximate Latitude | Longitude 8. \:| water itr se roel 
ion 
° , a ° , ” 

2173 7.30 |14 way across from Throgs Neck...... 40 48 08 |73 47 42 1 Ebb 15.0 26 | 4.38 71 
2174 7.32 |14 way across from Throgs Neck...... 40 48 08 |73 47 42 30 Ebb 1425 26 | 4.94 79 
2175 7.35 |14 way across from Throgs Neck...... 40 48 08 |73 47 42 60 Ebb 14.5 26 | 4.94 79 
2176 Pee ele eWAY SCYORS a2 wl dia. A ucldoan 40 48 00 |74 47 13 1 Ebb 15.0 26 | 4.44 72 
2177 AAD RWA Ye BCTOSS orcs ci ctevavaller cee ze heetacd or nicls 40 48 00 |73 47 13 40 Ebb 14.5 26 5.00 80 
2178 ee PEEP OUWAY BCTOGS.< . Sic clei. ann Sloedelecdates 40 48 00 |73 47 13 80 Ebb 14.5 26 | 5.00 80 
2179 7.55 |84 way across from Throgs Neck...... 40 47 54 |73 47 05 1 Ebb 15.0 26 | 4.48 73 
2180 7.57 |84 way across from Throgs Neck...... 40 47 54 173 47 05 35 Ebb 14.5 26 | 5.04 80 
2181 8.00 |34 way across from Throgs Neck...... 40 47 54 173 47 05 70 Ebb 14.5 26 | 5.04 80 
2182 9.30 |14 way across from Throgs Neck...... 40 47 54 |73 47 05 1 Flood 15.0 24 | 4.94 79 
2183 9.32 |14 way across from Throgs Neck...... 40 47 54 173 47 05 30 Flood 15.0 Dee NW TBR: 87 
2184 9.35 |14 way across from Throgs Neck...... 40 47 54 |73 47 05 60 Flood 15.0 794 || (SBR 87 
2185 ORADBI YG WAY! RELORS). oc siecle os cc cet des 40 47 54 173 47 05 1 Flood 15.0 24 | 4.87 78 
2186 eeu OOWAY GETORS. |. boc eno s ada ceed 40 47 54 173 47 05 40 Flood 15.0 22 LOL a2 89 
2187 ATMA OUWAY, ACTORS «5's, sict vs cise bac ue overs 40 47 54 |73 47 05 80 Flood 15.0 22 \WnoeAe 89 
2188 9.55 |34 way across from Throgs Neck...... 40 47 54 173 47 05 1 Flood 15.0 24 | 4.90 78 
2189 9.57 |84 way across from Throgs Neck...... 40 47 54 173 47 05 35 Flood 15.0 24 | 5.46 90 
2190 | 10.00 |34 way across from Throgs Neck...... 40 47 54 173 47 05 70 Flood 15-0 24 | 5.46 90 
2191 11.30 |}4 way across from Throgs Neck...... 40 47 54 |73 47 05 1 Flood 16.0 24 e533 88 
2192 11.32 |14 way across from Throgs Neck.... .|40 47 54 |73 47 05 30 Flood 16.0 24 | 5.33 88 
2193 | 11.35 |14 way across from Throgs Neck...... 40 47 54 |73 47 05 60 Flood 16.0 2465-33 88 
2194 MnP ORWAY CTOSS. 4 > Se cidls ccc ees whee 40 47 54 |73 47 05 1 Flood 16.0 24 | 5.42 89 
tee td too WAY BCTOSS. oo seen ce cs onccnnees 40 47 54 |73 47 05 40 Flood 16.0 24 | 5.42 89 
2196 A eH SORWAY ACLORS. soe boos se eet awe 40 47 54 |73 47 05 80 Flood 16.0 24 |" 5.42 89 
2197 | 11.55 |34 way across from Throgs Neck...... 40 47 54 |73 47 05 1 Flood 16.0 24 | 5.46 90 
2198 | 11.57 |84 way across from Throgs Neck......|40 47 54 |73 47 05 35 Flood 16.0 24 | 5.46 90 
2199 oe yy 34 way across from Throgs Neck...... 40 47 54 |73 47 05 70° | Flood 16.0 24 | 5.46 90 
2200 1.30 |14 way across from Throgs Neck...... 40 47 54 173 47 05 1 Ebb 15.5 24 | 5.33 87 
2201 1.32 |14 way across from Throgs Neck...... 40 47 54 |73 47 05 30 Flood 15.0 24 | 5.60 92 
2202 1.35 |14 way across from Throgs Neck...... 40 47 54 |73 47 05 60 Flood 15.0 24 | 5.60 92 
2203 BEE TOAWHY BLTOSS..<), oixcie Ss. ao-s 05d eee Sis 40 47 54 |73 47 05 1 Flood 15.5 24 | 5.42 89 
2204 HAAR EOL WAY ACTORS >. «.caicll sla sc be soe atte 40 47 54 |73 47 05 40 Flood 15.0 24 5.69 93 
2205 BAT ee WAY OCTORSs.)s cdc clnes oc kaeeelwae 40 47 54 173 47 05 80 Flood 15.0 24 | 5.69 93 
2206 1.55 |84 way across from Throgs Neck...... 40 47 54 |73 47 05 1 Flood 15.5 24 | 5.46 90 
2207 1.57 |34 way across from Throgs Neck...... 40 47 54 |73 47 05 35 Flood 15.0 24 5.74 94 
2208 2.00 |34 way across from Throgs Neck...... 40 47 54 173 47 05 70 Flood 15.0 24 | 5.74 94 
2209 3.30 |14 way across from Throgs Neck...... 40 47 54 |73 47 05 1 Ebb 15.5 24 | 5.19 85 
2210 3.32 |14 way across from Throgs Neck...... 40 47 54 |73 47 05 30 Ebb tous 24 | 5.19 85 
2211 3.35 |14 way across from Throgs Neck...... 40 47 54 |73 47 05 60 Ebb 15.5 24 5.19 85 
2212 ea WAY GCTORS. 6 oS cs. oss eases pee’ 40 47 54 |73 47 05 1 Ebb 15.5 24 | 5.28 87 
2213 eA DEG WAY. ACTOSS a wl. cs os stan os wacienc ee 40 47 54 173 47 05 40 Ebb 15:5 24 | 5.28 87 
2214 RRR Te Te WEY GCTORS: ..uiliAdis «5 Ge pico cae oletec 40 47 54 |73 47 05 80 Ebb 15.5 24 | 5.28 87 
2215 3.55 |34 way across from Throgs Neck...... 40 47 54 |73 47 05 1 Ebb 15:5 24 | 5.32 87 
2216 3.57 |34 way across from Throgs Neck......|40 47 54 |73 47 05 35 Ebb 15.5 24 | 5.382 87 
2217 4.00 |34 way across from Throgs Neck....../40 47 54 |73 47 05 70 Ebb 15.5 ZAM EDsoe 87 
2218 5.00 |14 way across from Throgs Neck......|40 47 54 |73 47 05 1 Ebb 15.5 24 | 4.65 76 
2219 5.02 |14 way across from Throgs Neck......|40 47 54 |73 47 05 30 Ebb 15.5 24 | 5.19 85 
2220 5.05 |14 way across from Throgs Neck... ...|40 47 54 |75 47 05 60 Ebb 15.5 249155219 85 
2221 tool SLY ADT sche als siely Ws ces oe 40 47 54 |73 47 05 1 Ebb 15.5 24 | 4.72 71 
2222 MG A ee WAY ACTORS 4 5 oleae cou ches < outa 40 47 54 173 47 05 40 Ebb 15.5 24 | 5.28 87 
2223 Ree tte WAY ACTORS. ares ws eh etn oe fo. 40 47 54 |73 47 05 80 Ebb 15:5 24 | 5.28 87 
2224 5.25 |84 way across from Throgs Neck......|40 47 54 |73 47 05 1 Ebb 15.5 24 | 4.76 78 
2225 5.27 |84 way across from Throgs Neck......|40 47 54 |73 47 05 35 Ebb 15.5 24 | 5.32 87 
2226 5.30 |84 way across from Throgs Neck......|40 47 54 |73 47 05 70 Ebb 15.5 24 | 4.32 87 
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TABLE XX VII—Continued 


83—UPPER NEW YORK BAY, COURSE FROM MOUTH OF HUDSON RIVER TO NARROWS. OCTOBER 26, 1911 
High water at Governor’s Island at 10.32 A. M 


Location of Samples 


Approximate 


Hudson river, midstream off Pier A... 
Hudson river, midstream off Pier A... 
Hudson river, midstream off Pier A... 
200 feet east of red spar buoy 2, off 

Hillis “Island Sayeed eke mina kine 


Latitude 


40 42 
40 42 
40 42 


40 41 


. Low water at 5.25 P. M. 















| | | | | | | | S| 


.02 


200 feet east of red spar buoy 2, off 


Ellis Islaridl 5.75. Stor waren eas oe 40 


200 feet east of red spar buoy 2, off 


Hllist island 36. Mee eee ee 40 


500 feet east of gas buoy 2, off Liberty 
Island 
500 feet east of gas buoy 2, off Liberty 
Island 












er ff | | ee | 


2235 
2236 
2237 
2238 





2239 
2240 
2241 
2242 





2243 
2244 


2245 
2246 


ee 


2247 
2248 
2249 
2250 


“2251 
2252 
2253 
2254 


2255 





2256 


2257 
2258 
2259 
2260 


11.05 
11.20 
ite 
11.25 


22 





11.40 


12.00 





P.M. 
12.02 


12.05 


12.25 
12.27 


12.30 
3.30 
3.32 
3.35 
4.00 
4.02 
4.05 
4.15 


4.17 











4.20 | 


4.30 
4.32 
4.35 
4.45 


500 feet east of gas buoy 2, off Liberty 
[sland sree nies 5 eee eee ee ees 
200 feet east of buoy G. 2, off entrance 


COOP A RRS eILy. ae eet eee 40 


200 feet east of buoy G. 2, off entrance 


to. PRR ferry na eee oe 40 


200 feet eastof buoy G. 2, off entrance 


fo Pe BUR Elerry ee oie 40 


4, oe south of east of Robbin’s Reef 








200 feet west of bell buoy 124, off Owl 
Head 


path feet west of bell buoy 124, off Owl 
O00 feebwest of heh buoyilo uel Onl 

1 Rots PR nea tes ac deste do Ne een tahoe 
Narrows, midway between forts...... 
Narrows, midway between forts...... 


41 
40 
40 
40 


0 39 
0 39 
0 39 
40 38 





Narrows, midway between forts...... 
Narrows, midway between forts...... 
Narrows, midway between forts...... 
Narrows, midway between forts...... 


200 fe west of bell buoy 12%, off Owl 


te wade S asad s MME & a. « Bhs SORT RO 


light 
200 feet east of buoy G. 2............ 
200 feet east of buoy G. 2............ 
200 feet of east buoy G. 2........... 
500 feet east of gas buoy 2, off Liberty 


¥ @ ers ella n ele) e of peels (65s epee we ea ae e 


Island! 3.02. 29 a ee ee 4 








10 
12 
12 
12 


26 
26 
26 
22 

























Per 

Feet Temp. 

below Tidal water — C.c 

SR current Deg. C. an Kn es 

: water| per 

Longitude ; 
° / a 
74 O01 34 1 Flood 
74 01 34 20 Flood 
74 01 34 40 Flood 
74 02 03 1 Flood 
74 02 03 15 Flood 
74 02 03 25 Flood 
74 02 30 1 Flood 
74 02 30 20 Flood 
74 02 30 40 Flood 
74 03 13 1 Flood 
74 03 13 15 Flood 
74 03 13 30 Flood 
74 03 37 1 Flood 
74 03 37 30 Flood 
74 03 37 60 Flood 
74 03 17 1 Flood 
74 03 17 15 Flood 15.0 40 | 5.00 
74 03 17 15.0 40 | 5.00 
74 02 28 15.5 48 5.26 
74 02 48 15.0 36 5.26 
74 02 48 15.0 36 | 5.26 
74 02 48 16.0 64 5.11 
74 02 48 16.0 46 5.11 
74 02 48 16.0 46 5.11 
74 02 48 16. 64 | 4.98 
74 02 48 
74 02 48 
74 03 37 
74 03 37 
74 03 37 
74 03 37 
74 03 37 
74 03 37 
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TABLE XX VII—Continued 


83—UPPER NEW YORK BAY, COURSE FROM MOUTH OF HUDSON RIVER TO NARROWS. 
OCTOBER 26, 191i1—Continued. 


Location of Samples Best ane 
. p. Mita al carted 
Sample | Hour below hace water as C.c Per 
No. | P.M. : surface | CUTER’ | Neg C heege r| per | cent. 
Approximate Latitude |Longitude aner) per, | satura- 
g litre ‘Gan 
°o Di hd ° , 47 

2261 4.47 |500 feet east of gas buoy 2, off Liberty 
MARINE Rate OS te ots Rew Sie « ous 40 39 26 |74 03 37 20 Ebb 16.0 66547611 80 

2262 4.50 |500 feet east of gas buoy 2, off Liberty 
SPEEA Soot ies see 40 39 26 |74 03 37 40 Ebb 16.0 66 | 5.11 80 

2263 5.00 |200 feet east of Red spar buoy 2, off Ellis 
fbr AS Se i co Re aa 40 41 51 |74 02 03 1 Ebb 16.0 76 «| 5.28 79 

2264 5.02 |200feet east of Red spar buoy 2, off Ellis 
: TTT Rie 6 Ie Oe pee ra 40 41 51 |74 02 03 15 Ebb 16.0 68 | 5.00 75 

2265 5.04 |200feet of east Red spar buoy 2, off Ellis 
OS) EN Ts Re Cr eet ae a 40 41 51 |74 02 03 25 Ebb 16.0 56 | 5.00 78 
2266 5.08 |Hudson river, midstream off Pier A....|/40 42 19 |74 01 34 a Ebb 16.0 78 | 5.19 76 
2267 5.10 |Hudson river, midstream off Pier A... .|40 42 19 |74 01 34 20 Ebb 16.0 56 | 4.94 CL 
2268 5.12 |Hudson river, midstream off Pier A... .|40 42 19 |74 01 34 40 Ebb 16.0 54 | 4.94 77 








84—HUDSON RIVER. OCTOBER 27, 1911 
High water at Governor’s Island at 11.10 A. M. Low water at 6.15 P. M. 
A.M. ; t 











2269 | 11.15 |/Hudsonriver, midstream off Pier A....|/40 42 19 |70 01 34 1 Flood 15.0 76 | 5.42 81 
2270 | 11.17 |Hudson river, midstream off Pier A... ./40 42 19 |70 01 34 20 Flood 15.0 40 | 5.28 84 
2271 = my Hudson river, midstream off Pier A....|40 42 19 |70 01 34 40 Flood 15.0 36 | 5.28 85 
2272 2.30 |Hudson river, midstream off Spuyten 

MOET M ELSE Mme Nee EN cto ta Soc ake a 40 52 50 |73 56 04 1 Flood 15.0 88 | 5.83 82 
2273 2.32 |Hudson river, midstream off Spuyten 

EO tesco eho ange ae Seah 40 52 50 |73 56 04 15 Flood 15.0 68 | 5.00 74 
2274 2.35 |Hudson river, midstream off Spuyten 

ROE RR Later ts 5 sates yaeuthe Oke ates. Saw 40 52 50 |73 56 04 30 Flood 15.0 60 | 5.00 75 


85—SLIPS, ETC. OCTOBER 30, 1911 
High water occurred at Governor’s Island at 1.38 P.M. Low water at 7.52 A.M. High water occurred at Hell Gate at 3.28 P.M 








A.M. 
2275 | 10.30 |1000 feet off Morse Dry Docks between 


55th and 57th streets, Brooklyn..... 40 39 05 |74 O1 53 1 Flood 15.0 DOMES? 64 


2276 | 10.35 |1000 feet off Morse Dry Docks between 
55th and 57th streets, Brooklyn... ..|40 39 05 |74 01 53 30 Flood 15.0 50 | 4.17 64 


2277 | 11.30 /2d slip east of Degraw street, middle 


ELLER See ens SP ke au loe 40 41 16 |74 00 24 1 Flood 15.0 48 | 3.06 47 

2278 | 11.35 |2d slip east of Degraw street, middle 
mere TCS PAGS RARER ate te eons eager 40 41 16 |74 00 24 20 Flood 15.0 46 | 3.33 52 

2279 1.00 |Wallabout Canal, near Market........ 40 42 12 |73 58 08 1 Flood 15.0 DO ie le G7, 30 
2280 1.05 |Wallabout Canal, near Market ,.......|40 42 12 |73 58 08 20 Flood 15.0 50 | 1.67 30 
2281 1.45 |Shp north of foot of East 24th street, 

New York, middle of slip........... 40 44 09 |73 58 27 1 Flood 15.0 46 | 3.06 47 
2282 1.50 |Slip north of foot of East 24th street, 

New York, middle of slip........... 40 44 09 |73 58 27 20 Flood 15.0 46 | 3.06 47 
2283 2.30 |Slip foot Broadway, Astoria, outer end 

PE UNEP EES CU eares ere nee ane 40 46 07 |73 56 16 1 Flood 15.0 42 | 2.78 43 
2284 2.35 |Slip foot Broadway, Astoria, outer end 

TUNE PTA gee a SSSR PRE Se AUN ER Nec aaa 40 46 07 |73 56 16 10 Flood 15.0 42 | 2.78 43 
2285 3.20 |Slip, foot East 109th street, Harlem 

PTET Aree ds hte Aiea ho aes 40 47 24 |73 56 11 1 Flood 15.0 40 | 2.50 39 


e 
2286 3.25 |Slip, foot East 109th street, Harlem 
REV Pee oes. Ve A yiie hs bs wea bg 40 47 24 |73 56 11 20 Flood 15.0 40 | 2.50 39 
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TABLE XXVII—Continued 
86—THE NARROWS, DEEP HOLE OUTSIDE FORT LAFAYETTE. NOVEMBER 1, 1911 
Low water occurred at Governor’s Island at 9.52 A. M. High water at 3.30 P. M. 


Location of Samples 
Feet Tidal Temp. 


Sample | Hour below water 
No. | P.M. surface | Current Deg. C. 


Approximate Latitude | Longitude 


— | | | | ee | | 


° , af ° ‘ Ww 


2287 1.00 |The Narrows, line between red spar 
buoy 1244 and black can buoy 138, 44 
way across from buoy 124, south of 
Fort Hamilton, cn €) hie 40 35 57 |74 02 15 1 Ebb 14.5 
2288 1.05 |The Narrows, line between red spar 
buoy 1214 and black can buoy 138, 4% 
way across from buoy 12%, south of 
Fort. Hamilton; 2-< oben ee, 40 35 57 |74 02 15 60 Flood 15.0 


2289 1.10 |The Narrows, line between red spar 
buoy 121 and black can buoy 18, 4% 
way across from buoy 124%, south of 
orc Hamiltonsemeee ote eee oer 40 35 57 |74 02 15 120 Flood 15.0 
2290 3.30 |The Narrows, deep hole, same as above/40 35 57 |74 02 15 1 Flood 14.5 
2291 3.35 |The Narrows, deep hole, same as above|40 35 57 |74 02 15 60 Flood 15.0 
2292 3.40 |The Narrows, deep hole, same as above|40 385 57 |74 02 15 | 120 Flood 15.0 




















87—HARLEM RIVER, SLIP FOOT OF EAST 109th STREET. NOVEMBER 2, 1911 


Low water occurred at Governor’s Island at 10.42 A.M. High water at 4.25 P. M. 
Low water occurred at Hell Gate at 12.40 P.M. High water at 6.15 P. M. 














PoM. 
2293 | 12.30 |Slip foot of East 109th street.........|/40 47 24 1 Ebb 14.0 32 | 2.22 35 
2294 | 12.35 |Slip foot of East 109th street........./40 47 24 15 Ebb 14.5 32 | 2.22 35 
2295 1.30 |Slip foot of East 109th street........./40 47 24 1 Flood 14.0 30 | 2.22 35 
2296 1.35 |Slip foot of East 109th street.........|40 47 24 15 Flood 14.5 30 | 2.22 35 
2297 2.30 |Slip foot of East 109th street......... 40 47 24 1 Flood 14.0 30 | 2.22 35 
2298 2.35 |Slip foot of East 109th street.........|40 47 24 15 Flood 14.0 SO m2 e22 35 
2299 4.00 |Slip foot of East 109th street.........|40 47 24 1 Flood 13.5 30 | 2.22 34 
2300 4.05 |Slip foot of East 109th street......... 40 47 24 15 Flood 14.0 380 | 2.22 35 





88—EAST RIVER, DEEP HOLE OFF EAST 134th STREET, AND SLIP AT EAST 14th STREET. NOVEMBER 3, 1911 


Low water occurred at Governor’s Island at 11.30 A.M. High water at 5.12 P. M. 
Low water occurred at Hell Gate at 1.10 P.M. High water at 7.02 P.M. 








A.M. 

2301 9.30 |East river, 200 feet off East 134th 

street ferry, deep hole............. 40 47 56 |73 54 30 1 Ebb | | 13.0 24 | 5.11 79 
2302 9.35 |East river, 200 feet off East 134th ; 

street ferry, deep hole............. 40 47 56 |73 54 30 40 Ebb 12.0 22 | 5:39 84 
2303 9.40 |East river, 200 feet off East 134th 

street ferry, deep hole............. 40 47 56 |73 54 30 75 Ebb 12.0 22 | 5.39 84 
2304 | 11.00 {Slip between foot of East 13th and 14th 

streets, New York, inner end....... 40 43 36 |73 58 24 1 Ebb 13.0 36 | 3.12 47 


2305 | 11.05 |Slip between foot of East 13th and 14th 
streets, New York, inner end...... 140 43 36 |73 58 24 15 Ebb 13.0 386 | 3.12 47 
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TABLE XXVII—Continued 


89—EAST RIVER AND LONG ISLAND SOUND, DEEP HOLES AT OLD FERRY POINT AND STEPPING 
STONES. NOVEMBER 8, 1911 


High water occurred at Governor’s Island at 8.45 A.M. Low water at 3.25 P. M. 
High water occurred at Hell Gate at 10.35 A.M. Low water at 5.05 P. M. 





; Oxygen 
Location of Samples Foot see Temp. Ae 
Sample | Hour below errant (eaten land At. Gale oe 
No. | P.M. surface z Deg. C. orator D er | cent. 
Approximate Latitude |Longitude litre “appa 


eS | | | | | SS 


° ’ uw ° / a” 


2306 2.00 |Hast river, deep hole }4 mile east of Old 


Ferry Point.. .|40 48 18 |73 49 20 1 Ebb 24 | 5.46 84 
2307 2.05 |East river, deep hole ¥% mile east of Old 

ODOUR ORM lind AR le ooo Sie Sects 40 48 18 |73 49 20 50 Ebb 22 | 5.46 85 
2308 2.10 |East river, deep hole 14 mile east of Old 

EEe VEL OMIGeh sh oc Rt Sak Gs Ribas Uae 40 48 18 |73 49 20 | 110 Ebb 22 | 5.46 85 
2309 3.00 |Long Island Sound, 4% mile west of 

Stepping Stones light .. 40 49 33 |73 46 59 1 Ebb 22 | 5.83 90 
2310 3.05 |Long Island Sound, 4% ‘mile west of 

Stepping Stones light Homnewta cere sche 40 49 33 |73 46 59 50 Ebb PAA Ih 91 
2311 3.10 |Long Island Sound, aes mile west of 


Stepping Stones light .. 40 49 33 |738 46 59 | 100 Ebb 22 | 5.83 91 





90—BUTTERMILK CHANNEL SLIPS, DE GRAW STREET AND VICINITY. NOVEMBER 9, 1911 
High water occurred at Governor’s Island at 9.30 A. M. Low water at 4.20 P. M. 





| A.M 

2312 | 10.30 Slip two blocks east of De Graw street, 
4 way up slip 40 41 16 |74 00 23 1 Flood 13.0 30 | 2.78 42 

2313 | 10.33 ae two blocks pee of De Graw street, 
way up slip.. .|40 41 16 |74 00 23 15 Flood 13.0 30 | 2.78 42 

2314 | 11.30 Slip. at DeGraw street, ‘Brooklyn, outer 
Ret an Chere eri. ths weeds 5 has 40 41 14 |74 00 29 1 Ebb 13.0 30 | 2.78 42 

2315 =| 11.33 Slip at DeGraw street, Brooklyn, outer 
RMR Ss Ber, id Ae oan 5a rs elannige 40 41 14 |74 00 29 15 Ebb 13.0 30 | 2.78 42 


91—HUDSON RIVER, FORT WASHINGTON POINT. NOVEMBER 10, 1911 
High water occured at Governor’s Island at 10.25 A.M. Low water at 5.15 P.M. High water at Hell Gate at 12.50 P.M. 


P.M. 
2316 | 12.10 |500 feet off Fort Washington Point, 


GOVBOULE WESG Pace ici ears ce reer acre 40 50 55 |73 56 57 1 Flood 11.5 56 | 5.00 71 
2317 | 12.15 |500 feet off Fort Washington Point, 

SOEOUEH WESD. eng oo He. aes ok 40 50 55 |73 56 57 75 Flood 12.0 48 | 5.00 71 
2318 | 12.25 |500 feet off Fort Washington Point, 

PEBOMLN WORE cos ito netics baa be 40 50 55 |73 56 57 | 150 Flood 12.0 48 | 5.00 71 





92—NEWTOWN CREEK. NOVEMBER 13, 1911. 


Low water occurred at Governor’s Island at 7.45 A. M. High water at 1.38 P. M. 
Low water occurred at Hell Gate at 9.25 A.M. High water at 3.26 P. M. 





2319 ; Mouth of creek 
2320 ‘ Mouth of creek 
2321 : Vernon avenue bridge, first bridge... ./40 44 21 
2322 , Vernon avenue bridge, first bridge... .|/40 44 21 
2323 ‘ Greenpoint Avenue Bridge, second 

bridge. 
2324 : Green 

bridg 40 44 00 

{ 2325 ‘ Mea Avenue Bridge, third bridge. ./40 43 40 


2326 : Meeker Avenue Bridge, third bridge...|40 43 40 
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TABLE XXVII—Continued 


93—SLIPS IN HARLEM RIVER AND EAST RIVER. NOVEMBER 13, 1911 
High water at Hell Gate at 3.26 P. M. 





Per |. Ux 


Location of Samples 
Sample | Hour eo Tidal Jee cent. |G ¢,| Per 
Now Pa: surface | Current | pe gC. land D ‘| cent. 
Approximate Latitude |Longitude water | jitre bere p ig 

° 4 Mu ° / au 

2327 2.00 |Slip south of foot of East 109th street, 
Hartemiriver in...: acse esp hee adie 40 47 24 |73 56 11 i Flood 11.0 30 | 2.22 33 

2328 2.03 |Slip south of foot of East 109th street, 
Harlem fiver inches scene eee 40 47 24 |73 56 11 15 Flood 11.0 380 | 2.22 33 

2329 2.25 |Slip south of foot of East 119th street, 
Harlan r1verijoe ce sae eee 40 47 45 |73 55 47 it Flood 11.0 30 | 2,22 33 

2330 2.30 |Slip south of foot of East 119th street, 
Harlem titvettccoese coe eee 40 47 45 |73 55 47 15 Flood 11.0 30 | 2.22 33 
2331 3.30 |Slip at Port Morris, East river......../40 48 20 |73 54 07 1 Flood 11.0 30 | 2.78 41 
2332 3.35 |Slip at Port Morris, East river........|40 48 20 |73 54 07 15 Flood 11.0 30 | 2.78 41 





94—EAST RIVER AT CLASON POINT, AND LONG ISLAND SOUND AT EXECUTION ROCKS. NOVEMBER 14, 1911 
Low water at Governor’s Island at 9.00 A. M. High water at 2.50 P. M. Low water at Hell Gate at 10.40 A. M. 








P.M. 
2333 2.00 |Long Island Sound at Execution Rocks|40 52 30 |73 44 15 1 Flood 10.0 20 | 6.67| 98 
2334 3.30 |East River, midway between Clason 


Point and College Point........... 40 48 00 |73 51 11 1 Flood 10.5 26 | 4.72 69 


95—NEWARK BAY. NOVEMBER 16, 1911 
Low water at Governor’s Island at 10.05 A. M. High water at 4.00 P. M. 











2335 | Bee Newark bay, by bell buoy ann chahellad 40 12 !74 08 05 | 1 | Ebb | 8.00 | 70 | 5.56 | 70 





96—HUDSON RIVER OFF WEST 23d STREET, AND OFF MT. ST. VINCENT. NOVEMBER 16, 1911 
Low water at Governor’s Island at 11.00 A. M. High water at 4.57 P. M. 





P. M. 
2336 12.15 ee Oke off West 23d street, mid- 
» etch tr Re uta Ay ete 40 45 09 |74 01 00 1 Ebb 9.0 (6. et 61 
2337 il eedss nde river off Mt. St. Vincent, mid- 
Po yee: At EO a eee a) Ot Py ele NAR Rp a cee D RD: 40 54 50 1738 55 15 | 1 Ebb 8.0 88 | 6.67 81 


97—EAST RIVER, UPPER BAY AND LOWER BAY. NOVEMBER 17, 1911 


High water at Governor’s Island at 5.25 A. M. Low water at 11.55 A. M. 
Low water at Sandy Hook at 11.22 A. M. High water at 5.50 P. M. 








A.M. 
2338 9.00 |East river off East 23d street, mid- 
Btrea wo Soy. fee ceo tee Ue ee 40 43 56 |73 58 05 1 Ebb 9.0 46 | 4.12 56 
2339 | 10.00 |New York Upper Bay by buoy G. 2, in 
channel, 2,72 Meena eee ee 40 40 12 |74 03 13 1 Ebb 9.0 44 | 4.72 65 
2340 | 11.00 |New York Lower Bay by buoy A. C. 
16, in channeli. (Gs.sieet seoe ee 40 31 42 |74 00 34 1 Ebb 9.0 34 | 6.53 91 


2341 11.30 |New York Lower Bay by buoy A. C. 2, 
at outer end of Ambrose channel and 
| ofiLower: Bay. S570. soe ee eee 40 29 54 |73 56 10 1 Ebb 9.5 24 | 6.81 98 


98—EAST RIVER OFF EAST 23d STREET, MANHATTAN, NOVEMBER 20, 1911 
High water at Governor’s Island at 7.30 A. M. Low water at 2.10 P. M. 


P.M. 
1.00 





, 2342 East River, midstream off East 23d 


street, Manhattan................ 











ee. 1 ae 9.0 | 38 Fe 57 
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INTRODUCTION TO TABLE XXVIII 

The determinations of dissolved oxygen made in 1911 differed from those made in 
1909 only in respect to the general scheme of collection. The details of collecting and 
analyzing the samples, as of recording them, with their locations, were the same. The 
Same persons were connected with the work as before. 

In the year 1911 more attention was given to the collection of samples in 
cross-sections of the main tidal channels in different parts of the harbor than had been 
attempted in 1909. In fact, the distribution of the points from which water was taken 
for analysis was so different in these two years that if general averages are made to 
show the condition of the water in the various parts of the harbor, they are likely to 
give the impression that the water of the harbor was more polluted in 1911 than in 
1909, whereas a consideration of the rainfall, temperature and amount of sewage enter- 


ing the water in these two years does not explain how this can be true. 


DISTINCTION BETWEEN TIDE AND CURRENT 


The principal object of the work in the cross-sections was to determine the extent 
to which the water varied at different stages of tidal flow. Inasmuch as the condition 
of water moving in the main currents of the tidal channels was of essential importance, 
reference is made in the tables to the currents more than to the elevations of tide. To 
avoid any confusion which might arise, the distinction between current and tide should 
be kept in mind. By current is meant the flow of water past a given point, usually 
seaward or landward. These flows are sometimes termed ebb current and flood cur- 
rent respectively. 

By stage of tide is meant the relative elevation of the surface of the water. In 
some parts of the harbor, and especially in the Hudson river, there is no strict corre- 
spondence between the stage of tide and the direction of current. Ebb current some- 
times continues long after the flood tide has set in. It is not uncommon for a flood 
current to begin along the bottom of a channel before the ebb current ceases at the 
surface. This is true at the Narrows, for example. The existence of these counter- 
currents could easily be detected by the collector in taking a sample of water from 
near the bottom, but it has not been feasible to describe each current that has been en- 
countered. Where flood current is stated in the table, the prevailing direction at 
the surface of the water is meant, and there is no reference to the existence of any 
other current below. To avoid confusion, the westward-flowing current in the Upper 
East river is called the ebb, and the eastward the flood, regardless of the fact that 


the water sometimes rises with the westward current. 
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METHOD OF SAMPLING AT CROSS-SECTIONS 
In studying the cross-sections, it was usual to collect a sample from each of three 
depths at from three to five points across the tidal stream. One group of samples col- 
lected in this way has been termed a set of samples. A number of sets collected over 
a period of some hours has been known as a series. In many cases a series has ex- 
tended throughout the continuance of an ebb or flood current. When so many samples 
have been taken that the number of sets was sufficient to cover a complete revolution 


of ebb and flood currents, the group of samples was termed a cycle. 


AVOIDANCE OF LocAL CONTAMINATION 

In collecting samples, care was taken to avoid water obviously contaminated from 
a local source. No cross-section was studied, any part of which was in the immediate 
vicinity of a sewer outfall. The samples taken nearest shore have, in all cases, been 
sufficiently far away from the land to avoid streams of unusually heavily-polluted 
water. 

The order in which the cross-sections have been examined has been such as to 
give knowledge of the relative condition of the water at the most important points at 
as near the same time as practicable. 

Table XXVIII contains a summary of averages of the oxygen found at various 


cross-sections without regard to current, on ebb currents and on flood currents. 


DISSOLVED OXYGEN IN THE WATER 


TABLE XXVIII 
Average Volume and Percentage of Saturation of Dissolved Oxygen in the Water in the year 1911 


Averages of Samples taken in Cross-sections of the Tidal Channels 
Data for this table are contained in Table X XVII. 


Dissolved Oxygen 





























Number Samples 
Location Both Currents Flood Current of Date included in 
Samples the Averages 
C. C. Per|Per Cent of|C. C. Per|/Per Cent of|C. C. Per|/Per Cent of 
Litre (Saturation Litre (Saturation 1911 . 
Nos. 
Hudson river, at Mt. 
St. Vincent....... 4.11 69 4.04 67 30 June 29] 23-52 
5.08 76 4.80 72 90 Oct. 13] 1948-2037 
4.60 72 4.42 70 120 
Hudson river at the 
MOUUM is gan o's 3 —- —_ — _ 15 July 19} 463-477 
3.11 56 3.20 58 45 July 20) 478-522 
2.99 55 3.14 58 45 Aug. 10) 903-947 
3.18 56 3.31 58 105 Sept. 28) 1579-1683 
3.09 56 3.22 58 210 
East river, at Throgs 
IN GCI ee ceeiiare he's §.23 86 5.05 82 54 Oct. 25] 2173-2226 
East river, at Clason 
Oinibosenins ok ote s 3.72 67 3.20 56 30 June 30) 53-67, 77-91 
East river, at Law- 
rence Point...... ee — 3.05 56 45 July 18] 418-462 
3.43 57 3.28 54 54 Oct. 11} 1894-1947 
3.43 57 3.16 55 99 
East river, at the 
mouth.......... 3.01 55 3.12 57 45 July 27| 598-642 
3.04 56 3.14 57 45 Aug. 3) 768-812 
3.08 54 3.21 57 90 Sept. 29] 1684-1773 
3.04 55 3.16 57 180 
Kill van Kull, east 
COU Gee 4.43 75 4.45 76 54 Oct. 4| 1774-1827 
The Narrows at forts | ——— — — — 27 Aug. 9} 876-902 
.42 79 57 82 105 Sept. 26) 1474-1578 
42 79 57 82 132 
Upper bay in vicin- 
ity of Robbin’s 
OR cee ss ce a>. 4.29 Zia 4.55 76 45 Oct. 16} 2038-2082 
4.62 73 4.79 iil 36 Oct. 23] 2083-2094, 2098-2109, 
2113-2124 
4.89 76 4.64 73 36 Oct. 24] 2128-2139, 2143-2154, 
2158-2169 
4.60 73 4.66 75 117 
Newark bay, lower 
oS en 4.02 64 3.82 61 66 Oct. 6/ 1828-1893 











Plate G 


Percentage of Saturation of 
Dissolved Oxygen 


in the Water of New York Harbor 
from June 27th to July 28th, 1911 
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DISSOLVED OXYGEN IN THE WATER 419 


INTRODUCTION TO OXYGEN DIAGRAMS I 


Following is a series of diagrams showing the quantities of dissolved oxygen in the 
water at various points and at different depths in the year 1909. The numbers of the 
samples employed are indicated, together with a description of the locality and the dis- 
solved oxygen in cubic centimeters per litre. Other information with respect to the 
circumstances under which the samples were collected can be found in Table X XI, pp. 
308-336. 


OXYGEN DIAGRAMS I 


Diagrams showing volumes of dissolved oxygen in the water at different depths in 


various parts of the harbor in the year 1909. 
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ACROSS. HUDSON RIVER FROM RIVERDALE NEW YORK 
O/SSOLVED OXYGEN IN WATER AT DIFFERENT DEPTHS BELOW SURFACE - RESULTS iW CC. PER LITRE 
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ACKOSS NEWARH BAY AT THE C.4.P.0F N.J. BRIDGE 
O/SSOLVED OXYGEN IN WATER AT DIFFERENT DEPTHS BELOW SURFACE - RESULTS IN On PER LITRE 
SAMPLES COLLECTED TUNE 171909 
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aecnawar 

(SarveL & 215) 


iM CROSS CNANNEL OFF AVERNE. 
BETWEEN SNORE AND BEACH CH. 
(SACIPLE 218) 


oo 


FOOT OF PARK AVE. AVEANE 
CROCS CREEK RUNNING ALONG 
R.A. TRACHS 

(SAMPLES 821) 


Cian: el Bye 


427 


SOO FEET OFF SWORE, tH 

CAERM RUNMIAE UP TO 

MEAR AVERNE STATION 
(SAMPLE 2/6) 


1 
‘ 


100 FRET OFF FoeT OF 
BANNISTER AVE AVEAAE 
1 CREEK RUNNING UP FOTO 
BEACH CH. TO AVERNE 
(SAMPLE 219) 


os 


FRONT YARD OF HOUSE 
WEAR FOOT OF PLEASANT 
ST. AVERHE 

(SAVIPLE 222) 


SATURATION AT 26 DEGREES C *S.67TC.C. 





VAMAICA BAY-AVERNE AND ROCHAWAY SHORES 


DISSOLVED OXYGEN IN WATER AT OIFFERENT DEPTHS BELOW SURFACE - RESULTS IN C.C. PER LITRE 


BELOW 
SURFACE 


FEET 


AT PIOUTK OF FRESH CREE 
(SamPLE 223) 


: 
: 


' 

! 

J 

SECOND CHEEK AT 


47S PIOVTH 
(SAPOPLE 227) 


FEE 
BELOW 
SUAFLACE 


MCRERA RUNNING BACH THROUGH 
CANANSIE APIUSEMENT PLACES 
(SAMPLE 231) 


FRESH CAEEK NALF WAY UP 


VAPIAICA BAY- SOO F LET 
OFF MOUTH OF SECOND CREEA 


OAMPLES COLLECTED JUNE 307™ 1/909 


FIG. 102 


PAESHN CREEN - 280 YAROS 
BELOW ALA. CROSSING 


(SAPIPLE 224 
? (SAPIPLE 225) 


WAMAICA BAY - SOO FEET 
OFF P9OUTH OF FRESH CREE 
(SAMPLE 228) (SAPIPLE 229) 


VASIAICA BAY - 209 FT. CFF 
BATH POOL . BERGEN SEACH 


VAMIAICA BAY -100 FF. OFF AGA 
LANDING AT CANARS/E 


(SAIPLE 232) CSAMPLE 233 ) 





JAMAICA BAY - BROOKLYN S/DE 


SECOND CAREER - prioWAY 
BETWEEN MOVTH ANO 
SEWER OVTLET AF HEAD 
OF CAEER 

CGSAMPLE 226) 


VAPAICA BAY - 500 FEET 
OFF SAO BAY SHORE 
(SAMPLE 230) 


NOTE! 


SSSI Ce 


SATURATION AT %7S DEGREES C * 5.18 €.€ 


DISSOLVED OXYGEN IN WATER AT DIFFERENT OEPTHS BELOW SURFACE ~ RESULTS IV C.C PER LITRE 


SAMPLES COLLECTED JULY 5 H1909 


428 


RESULTS OF ANALYSES 


FIG. 103 


FfLL7 
BELOW 
VURFACE 


' 2.22 
nv | 2.37 
PUOOLE WARLEMAIVER 


OPPOSITE E.H8"ST. 
(SArIPL£S 240,245) 


SVAFACE 


eee ea a 


SATURATION AT 19 DEGREES C 76.48 C.¢ 


Ty 3.26 
ia 3.50 
PUIOOLE EABT RIVER 


OPPOSITE E.42"ST. 
(SASIPLES 250,251) 


ie 29! 
30" 3.04 


60 3.50 


PUODLE EAST RIVER 
OPPOSITE E.92" ST, 
(SAMPLES 242,3,4) 


r 3.20 
] 
40 3.26 


(VIODLE EAST RIVER 
OPPOSITE E, 23°57. 
(SAPIPLES 252,3,4) 


BELOW SURFACE. 


FEEF 


4AST RIVER - HELL GATE TO BROOKLYN BRIDGE 


I 
60° 3.34 
MUOOLE EAST RIVERA 


OPPOSITE £.80"ST, 
(SATIPLES 245,246) 


[ 


CUDDLE OF EAST RIVER 
UNDEA WILLIAPISBUACH BR, 
CSAMPLES 255,256) 


3.26 


3.34 


* 
w 3.50 
PUDDLE OF EAST AIVER 
UNOER QUEENS BOROUGH BB 
(SA/IPLES 247,8,9) 


3.20 


40 3.86 


PUIOOLE OF EAST AIVER 
UNDER BROONLYN BRIDGE. 
(SAMPLES 25 7.8.9) 





DISSOLVED OXYGEN IN WATER AT O/FFERENT DEPTHS BELOW SUBFACE - RESULTS IN CC. PER LUTRE 
OAMPLES COLLECTED OV JULY 2°%f 1909 


SURFACE 


BELOW 


i 
40 415 
AIIDOLE OF EAST RIVER 


UNDER WHLIAMSBURG BRIDGE 
CSAPMIPLES 263,4) 


r 4.08 
R | 
40° 4.2 


PHOOLE OF EAST RIVER 
UNDEF BROOKLYN BRIDGE. 
(SAVIPLES 260,1.2) 


3.56 3.26 


' 
60° F 
PIIDOLE OF EAST RIVER 


OPPOSITE £.80" ST, 
(SAPIPL ES 273.274) 


3.34 


70° 4.08 


PNOOLE OF EAST RIVER 
UNOER QVEENSBOROUEH BR. 
(SAMIPLES 270, 1,2.) 


FIG. 104 


r 3.79 
: E: 
40 4.25 


CUIDOLE OF EAST RIVER 
OPPOSITE £.23° ST. 
(SAPIPLES 265.6.7) 


i" 3.50 
1 
60 3.67 


PUDDLE OF EAST RIVER 
OPPOSITE E.92°ST. 
(SAMPLES 275, 6,7 ) 


LAS. ij FIVER ~ BROOKLYN BRIDGE TO HELL CATE 
DISSOLVED OXYGEN IN WATER AT DIFFERENT DEPTHS BEL OW SURFACE ARESULTS IN CC. PER LITRE 
CAMPLES COLLECTEQ JULY 37° 1909 


40° 3.95 


CUDOLE OF EAST AIVER 
OPPOSITE EF. 42” 5ST, 
CSAPIPLES 268, 269) 


SATURATION AT 19 OEGRELE-C @ Gaye, 





DISSOLVED OXYGEN IN THE WATER 429 


FIG. 105 


ar 4.75 r 4.15 r 7 4.45 r 3.86 
ws) 
aes 
iS) ‘ 
aus 8 4.56 
a8 10° 4.28 10" 3.95 
100 FEET OFF SHORE AT : 
AIT. ST VINCENT. 200 FEET OFF SHORE 200 FEET OFF SNORE AT 
(SAPIPLES 278, 279) AT LUOLOW STATION FEDERAL SUGAR REFINING 
(SAMPLES 280,281) CO. YOWHERS 20° 3.64 
(SAMPLES 282.283) 
200 FEET OFF RECREATION 
PIER YVONNERS 
(SAMIPLES 284, 205) 
NOTE + 
ENT Se ee 
SATURATION AT 21 OEGREES C. = 6.238 C.¢, 
2 3.86 ’ ) 3.86 Y 3.56 " 3.56 
w 3x 
eas 
Sys 8 3.64 ‘ . 
° 10 3.64 10 3.34 
#00 PEET OFF SNORE 
200 FEET OF F SWORE 200 FEET OFF SHORE 
AT P97. ST. VINCENT. AY RIVEROALE STATION. AT INWOOD STATI/O. 
(SAMIPLES 288, 289) (SAMPLES 292,293 
20’ 3.34 a 


(SAPMIPLES 266.7) 
200 FEET OFF DRAWBRIOGE 
97 SPUYTEN DUYWIL 
(SAMPLES 290,291) 


HUDSON RIVER - FROM SPUYTEN DUYVIL TO YONHERS 
DISSOLVED OXYGEN IN WATER AT DIFFERENT DEPTHS BELOW SURFACE ~ RESULTS IN CC. PER LITRE 
SAMPLES COLLECTED JULY 741909 


FIG. 106 


r Regnaiea: 3.86 


$.34 
. 
‘ 
347 R ' 
a7 rreUTN OF CONEY COWEY /SLANO CREEK. AT 
fOr OF /2°ST. CONEY #, 


IN GRAVESEND BAY, 200 GRAVESEND BAY 200FEET 
PEET OFF /TARINE BASIN OFF ATLANTIC YACHT CLUB (94ANO CAREER 
(SAMPLES 294 295) (SAMPLES 236,297) CSANPLE 298) (sanece 299) 


FEE? 
eL.ow 
SUAFACE 
Ss 


r hee *h $e: 1.19 


CONEY ISLAND CREEM GRAVESEND BAY, AT SRAVESEND BAY, AT £00F GAAVESEND BAY, AY FOOT 
POO? OF /7°3T COMEV I FOOT OF 22°S7 CONEY I. OF 24°S7T ConEY / OF ATLANTIC VACHT CLUB 
(Ssar1Pi£ 300) (SAMPLE 301) (SAMPLE 302) (SAMPLE 303) 


NOTE 


eed oe 


SATURATION AT 21 OEGREES C 2623C¢ 





GRAVESEND BAY AND CONEY ISLAND CREEK 
OQISSOLVED OXYGEN IN WATER AT DIFFERENT OEPTHS BELOW SURFACE - RESULTS IV GE PER LUITRE 
SAMPLES COLLECTED JULY 97 1909 


430 RESULTS OF ANALYSES 
FIG. 107 


” (ea eaes 4.45 t oa 4.75 


i ' 
! ! 


AT END OF DOCK YLAIER PARK AT £NO OF DOCH, BAY S00 AEET OFF AVON BEACH 100 FEET OF F DOCK AT 
(S474 8 304) YACHT CLvB, BATH BEACH, WOTEL , FOAr LOWAIE HOTEL. 
(9APIPLE 305) (SArIPLE 306) (SA/TPLE 307) 


SOAP ACE 


NOTE: 


SATUPATION AT 19 DRGREES C »=6 400! 


' lienacest 4.45 


' 
' 
' 


fLayv 
BELOW 
SUAFACE 


‘ 30 4.15 


AT OUTAR 20 OF MAhINe BASE 87 BREAN WATER WORTH OF Ar £00? OF 28°37 Wn ARROWS SOO FEEF SOUTH 
(sar 300) COWLY /SLANO CRLEM CONEY /SLANO OF FORT LAFAYETTE 
(sar1%2 309) (Saree 310) (SAPIPLES 311,342, 913) 





IN GRAVESEND BAY AND NARROWS 
DISSOLVED OXYGEN IN WATER AT DIFFERENT DEPTHS BELOW SURFACE - RESULTS IN CC PER LITRE 
WSAPIPLES COLLECTEO JULY /O*X 1/909 


FIG. 108 


SHREWSBURY RIVER OWREWEBUAY FIVER AAVESING RIVER SNREWS BURY RIVER 
AT &PEAMACET) COVE AT MIGHLANOS LANDING DRAWBRIDER WEAR ITS MOUTH OPPOSITE MOYTH OF NAVESING 
(sarrca@ 3/6) COANMAE 3/7) (bareris 2/8) Caarir.€ 3/9) 


1 @ANDY HOOK BAY 
(OAPTPLES 314,318) 


SHREMSBUAY AYER 200 #7. OFF SHORE AY HID OLE OF 
AY SEABAIENT CAAWBRIOEE GLND Of HWORSE- SHOR (NM SAHBY 
(SAMPLE 340 ) MOON BAY 


(saris a@ 3a) 


40 5.64 } 6.08 40° 6.08 


OFF WESTERN POINT OF SANDY LOWER BAY Lowen BAY 
worTg: MOON, SOUTN OF PIAIN SNIP EH. 4 PIAIN HIP CHANNEL, BY ABOUT HALF WAY BET. BVOY 


6.35 (sav. £3 348. 323,) avor re. 2° 8 IAIN CH AND ROPIER LIGHT, 
| RES ese St (sarmmcas 324,235) (SAPIPLES 326,327) 


SATURATION AT 20 OEGCREES C b es cc. 





SANDY HOOK BAY - SHREWSBURY RIVER - AND LOWER N.Y. BAY 
DISSOLVED OXYGEN IN WATER AT DIFFERENT DEPTHS BELOW SURFACE - RESULTS IN C.C. PER LITRE 
SANMPLES COLLECTED JULY 13 "F 4903 


DISSOLVED OXYGEN IN THE WATER 431 
FIG. 109 


(es : . , eae” iy 
- 1 


Feer 
etiow 
SURFACE 


SOFT IN-SHORE FROM CONEY IW COMEY 18 CHANNEL OW EAST BANK IN 14 FOOT CHANNEL 600 ON ROMER SHOALS, BOUTH 

ISLAND CHANNEL, NEAR BELL WEAR BELL BUOY OFF (SAMPLE 230) FEET FROM BOY ACs 2F AMBROSH CHANNEL, 

BUOY OFF SEA GATE INN, OFF SEA CATE (NN : (SAMPLE 331) (SAMPLE 292) 
(sariPie $28) (sare. £ 329) Fs 


30 5.17 


iw gran ENAWHEL 
200 FEET 8.W.OF ROMER 
neat LIGHT. 
(SAMPLES 333 234) 


S00 FT. WEST OF WEST POWAY BET. WEST BANN 1000 FEET OFF £Lm 

BANK LIGHT, TOWARD 4/6MT ANO ELM TREE BEACON TREE BEACON 

44/1 TREE BEACON (SAMPLE 340) (SAMPLE 241) 
(SAMPLE 339) 


FEET BELOW SURFACE 


30 5.34 


IW SWASH CHANNEL 
900 FT FRom Bvoy AT wuNet iON 
OF GHVASH AND PAIN CHANNELS 
(SAPOPLES 335 396) 40 5.34 


sh main SHIP CHANNEL 
WEST OF BUOY AT JUNCTION Nore: 


OF BIVASN ANO At CH 
eeaane rasa ae ARATE bo 


SATURATION AT 19¢ DEGREES C 6.41 6.€, 





ACROSS LOWER N.Y. BAY - CONEY ISLAND T0 ELM TREE BEACON 
DISSOLVED OXYGEN IN WATER AT DIFFERENT DEPTHS BELOW SURFACE - RESULTS IW CC PER LITRE 
SAMPLES COLLECTED JULY 14 1909 


FIG. 110 


; ' y 1.78 ’ 
. 
| 4.20 40 a 1.82 10 le 2.43 
MIDSTREAM AT £.109°3T AIOSTREAMI AT J’AVE BHIDEE AUOSTREAM AT 15S"ST. BOGE PHOSTREAM AT £07" 3ST. BRIOGE PUOSTAEAII- 200 FEET 


(SA/9PL4E 342,343) (SAMPLES 344, 945) (SAMPLES 346,347 ) (SAMPLES 748.249) HAST OF SPUV TEN DUFVIL. 
ORAWERIDGE 


CSAMIPLES 350,351) 


Suma bows 


GATURATION AY 2) DEGREES C ® 6.23906. 


r 47S e 3.26 x " EE 2.67 

10" ei, alae 3.34 10 3.04 0 2.73 

CHOSTREAP AY 156° $7. BRIDE PUOSTREAM AT 3°AVE BRIDGE PUDSTREAM AT £.1097 &Y 
(sari £8 360,361) 


PUIOSTREAP? 200 FEET EAST PUOSTREAM AY 807~3% BRIDEE 
OF BPUYTEN DUYYIL ORAWBRIDCE (Sarre. es 9547965) CSAMPLES 356,357) (SAPIAL ES 358,969) 


CBAMPLES 352,383) 





HARLEM RIVER ~— HELL GATE TO SPUYTEN DUY VIL 
PUSSOLVED OXYGEN IN WATER AT DIFFERENT DEPTHS BELOW SURFACE - RESULTS (WV C.C. PER LITRE 
SAMPLES COLLECTED JULY 15'"* 1909 


432 RESULTS OF ANALYSES 
FIG. 111 


ne 


50 : 3.50 so 408 


V4 MAE OF F- ROBBINS Y 9/4 PILE OFF ROBBINS RE: 
‘SP 
; peor Oy rane a er “WW CAMANNEL BY BUOY G2 ‘ 
60 3.67 (SAMPLES 65.6.7) (SAPIPLES 376.5.6) 60 3.80 


POWAY BET. BATTERY ; (POWAY BET. BATTERY 
ANDO QOVEWORS ISLAND RNO GOVERNORS /SLANO. 
(SAMPLES 362.3,4) 7 ($4104 8 & 377, 8.9) 


60 3.78 60 4 


WARROWS OPPOSITE FT. MAFILYON  MARROWS OPPOSITE FORT 
@&7. FORTS LAFAYETTE, ANO MALTON. BET. FORTS 
MOSWORTH - LAFAYETTE AND WADS- 
(SAMPLE 368, 9,70) WORTH. 
(S$ar1e4a8 371,23) NOTES 


_ ae 


SATURATION AT 20 DEGREES ce 6.35 ¢.c. . 





UPPER BAY FROM] THE BATTERY 7O NARROWS 
DISSOLVED OXYGEN IN WATER AT DIFFERENT DEPTHS BELOW SURFACE - RESULTS IN CC. PER LITRE 
SAMPLES COLLECTEO JULY 16™* 1/909 


FIG. 112 


WEST ENO OF MILL Vaw KoLL WILL VAN HULL OFF PORT RICHMOND “Caanet Sea SOUTH 
(SAMIPLES 388,383) CSAPIPLER 384.305) 


20 4.75 20° 4.48 


~ 


41S 


UPPER Bay 
1000 FT. OFF TOMPRINS VILLE 
(BAMP6 ES 300.281) 


BELOW SURFACE 


n 
°°. 


2.43 eo 213 


OFF 6S°ST BROOHLYN UPPER BAY, OFF 
AY PIERNEAD LINE GOWANUS BAY, BY aver 


(S4Pi a8 397,0) (ania 993 390) 30 3.64 


VPPER BAY, 500 FEET WE 
; Of £LL/S 194ANO. 
40 3.84 (SAMPLES 993,394) 
NOTE? 
Ath BUITERMIN CHANNEL 
OFF ATLANTIC DOCHS, 


SATURATION AT 21 DEGREES C ® 643 €.¢. (SAMPLES 391,392) 





KILL VAN HULL AND EAST SIDE OF UPPER NEW YORK BAY 
DISSOLVED OXYGEN IN WATER A) DIFFERENT DEPTHS BELOW SURFACE - RESULTS iN CC PER LITRE 
SAMPLES COLLECTED JULY AT S909 


DISSOLVED OXYGEN IN THE WATER 433 
FIG. 113 


40° 3.34 40 3.65 40 3.95 40' 4.56 


NEAR BELL BVOY OFF UPPER BAY -S00 FEET NARROWS ~(TIOWAY BET. LOWER BAY, OFF NORTONS PF. 
GOvVENWORS ISLANO AT SAST OF ROBBINS REEF FORTS LAFAYETTE, AND S0OFY. OFF CONEY 13. LIGHT 
SOUTHERLY ENO. L/GNT. WADSWORTH. (SAPIPLES 401,402) 
(SAMIPLES 395 796) CSAPIPLES 397,338) (SAMPLES 999,400) 


NOTE! 


SAYURATION AT 20 DEGREES C. *€6.36¢.¢. 





GOVERNORS ISLAND 70. CONEY ISLAND 
OISSOLVED OXYGEN IN WATER AT OIFFERENT DEPTHS BELOW SURFACE ~ RESULTS IW CC. PER LITRE 
SAMPLES COLLECTED JULY 20"09 


FIG. 114 


y I 5.00 ft 6.23 r 6.40 Y 6.40 ' 6.40 
v 
AN 
3 g 
3 g 
: g 
N 
a 6 
K 2 5.05 ; 20 6.23, 
ATLANTIC OCEAN 
LOWER BAY = ATO SPOT". ON FALSE HOOK 
STOO FT OFF NWORTONS PT 100 FF. EAST OF REO SPAF 
(SAVRPLES 403,925) vor s4. 
(SAPIPLES 411,412) 
¥ r 6.40 Y 4.15 
: 40 6.12 
& LOWER BAY. 8Y BVOY ACS 
g IN APIBROSE CHANNEL. 
z (SAAPPLES 405,406) 
; 
’ 
K 20 é. 
t 2 6.33 . 
ON O14 SPOT, /000 FEET EAST S 
OF A£Q SPAR BvOr $4 PY 
OSAPIFPLES 413.414) 
“40 425 
! 6.23 ! 6.00 ae 
y PUOWAY BETWEEN FORTS 
x (SAVIPLES 419,420) 
x 
: " 3.56 
x 
° { 1 
3 
1 ' 
hy : ' 
wy : i ' 20 3.64 
ay i ! | UPPER BAY 
= A f i 1000 FT OFF BEARDS ERIE BASIN 
¢ a 1 ' | CSAPIPLES 42/422) 
40 6.07 40 145 ee |S 95) \ | 
! ! NOTE. 
ATLANTIC OCEAN. BY BELL LOWER BAY IN APIBROSE IN MUO GORGE 150 | J 5.33 
800r S.OFF SANDY HOOK CHANNEL BY BUOY ACIO ATLANTIC OCEAN, DUB EAST SU NnGtan aes : fosemee ] 6.61 
TO TNE NORTH EAST (sanri es 4/7 418) OF LONG BRANCH NJ irae pcuaii pauieas ae 
SALT) : BOUT 10 PI. . ‘ 
EAI SNAEN ANE D ono eae cae safe < LONG BRANCH. AT OUTER EDCE SATURATION AT 
s OF COREE ABOUT Ie MILES OFF SHORE. woec oc = GS GICC 
e: /e. 


ATLANTIC OCEAN - NEW YORH BAYS 
DBISSOLVED OXYGEN IN WATER AT OIFFERENT DEPTHS BELOW SURFACE + RESULTS IN CC PER LITRE 
SASIPLES COLLECTED JULY Ef” '09 


434 RESULTS OF ANALYSES 
FIG. 115 











3.58 r 3.80 r 3.80 iP 3.66 1 4.45 
: 
w 
S 
4 
20 3.86 2b 3.56 
EY 
S 
a , 
Q 
40 3.95 40' 3.58 
MUDSOM RIVER - PIIDSTREAMM NUOSON RIVER, MIDSTREAM 
OPPUSITE OESBROSES ST, OPPOSITE PIER A. MAY. 
, (SAMPLES $25, 6,7) (SAMPLES 429.449) 50 3.50 
y UPPER CAY, ti CHANNEL 800 
My FEET £.OF LIBERTY ISLAND, 















FEET 
BELLOW SURFACE 


r 3.80 [ly 3.95. (SAMPLES 430,431) ' 
‘ 
60 365 
MUDSON RIVER-PUOSTREARE 
OPPOSITE CANSEVORY ST. 
(SAPIPLES 323,424) 
se 415 
456 50 4.37 
i THE waRKOWwS, MIDWAY 
A BETWEESL THE FORTS. 
(SAMPLES $32,439) 
H 
| 50 3.95 


Lowa GAY 2 UPPER BAY, (7 CHANMVE t_ 
S00 FTW. DF MORTOMS OFF BACH TOM, BY BYOY Ck 
POINT. COHEY 18440 - (SAAPLES $33,434) 7 NOTE: 


€0 4.03 


UPPER BAY -t CHANEL OFF 


PIBEINS PERF, BY BELL BYOY. 
(S49 ES B32,5,7) SATURATION AT 20 DEGAEESC. = 6.35 ¢.c. 


(SAMPLE €95) 





HIBS RIVER 70 CONEY ISLAND 
DISSOLVED OXYGEM lid WATER AF DIFFERENT DEPTHS BELOW SURFACE - RESULTS IN CC. PER LITRE: 
SAMPLES COLLECTED JULY 22°° 09 


FIG. 116 


= 


3 f 4.34 " 3.80 r 3 86 r 3.20 ' 3.80 
& 
nS 
Qo? 
e 3 
2 , 
Q ‘ 
LOWER BAY - S00 FEET 20 3.26 
OFF NORTONS POINT 
(sartPLeé $41) 
30 3.95 2 é 
50 3.95 50 3.34 : 
y 3.80 UPPER BAYIN CHANNEL OFF 409 DEAT EAST OF ‘ 
‘ ee a 86 BLACK TOr7, BY BELL BUOY GR = anne xf 
* : KSAMELES SF 2:4 92) (SAMPLES 449,50,/) 
S BY BELL BUOY /N CHANNEL 
g OFF ROBBINS REEF. 
$ (SAMPLES 494, 5,6) 
: 
2 
8 
i 


FELT 


if 3.20 y 3.50 
90 3.86 
20 3.58 NARROWS : 
PUDWAY BETWEEN 
(SAMPLES 442,489 
60 3.86 40 3.34 a0 $3.65 NOTE? . 


6.35 
WEDSON AIVER MIDSTREAM (HUDSON RIVER MIOSTREATY NUDSON RIVER PHOSTREAM TR oT 
OPPOSITE SANSEVORT ST. OFPOSITE PIER AX OPPOSITE DESBROSSES ST SATURATION AT 20 OLGREES C. 86,38 CC. 
(SAMPLES 457,458). (SAMPLES 452,953) (OAMIPLES 454.5,6) 


COVEY ISLAND TO HUDSON RIVER 
OISSOLVED OXYGEN IN WATER AT DIFFERENT DEPTHS BELOW SURFACE - RESULTS IW 6.0. PER LITRE 
SAMPLES COLLECTED SULY 22° 09 


DISSOLVED OXYGEN IN THE WATER 435 


FIG. 117 


20 2.90 20 3.67 


eelow SUAFACE 


AT PIER HEAD LIME ,£00T 
OF OLIVER ST. 7IAN: MCLTAN 
CSAPIPLES 967.468) 


£A3ST RIVER- FCOT OF 

COALEAR 37.~-F 

OUTSIDE PUBLIC BATH. 
(SAPIPLES 469,470) 


30 3.67 


UPPER BAV- S00 FEET 
’ re OFF BEARDS ERIE BASIN 5 
40 3.34 40 3.04 (SAMPLES 463.964) 40 3.20 


EAST RWER~ 200 FEET 
OFF DOCH ON GOVERNORS 
*SLAND 

(SAPIPLES 459,960) 


EAST RIVER - 200 FEET 
OFF LOWER END OF PIER 
38 BROOKLYN 

(SAPIPLES 46/ 462) 


EAST RIVER - 100 FEET 
OFF P/ER 40, BROOHL YN 
(SAMPLES 265,466) 


SATURATION AT 20 DEGREES C 26.35 6.C 





LAIE BASIN FO CORLEARS HOOK -£AST RIVER 
DISSOLVED OXYGEN IN WATER AT OIFFERENT DEPTHS BELOW SURFACE - RESULTS IN C.C. PER LITRE 
SAMPLES COLLECTED JULY 24709 


FIG. 118 


BELOW = SURFACE 


FEET 


$00 FEET OFF PIER 4, 
MVOSON RIVER 
QBAAPLES 471,472) 


$00 FEET OFF W.25°STAEET 
(SAPPLES 473,474) 


AVOOBON BATHE 
FOOT OF . 18S ~STAMET 
(SAr1°L 4 48/) 


4eer 


BL10W SURFACE 


S00 FEET OFF W259" STREET. 
(APPLES 475.476 ) 


SIAMNATTAN BATHS 
4007 OF wv. 181" STREET. 
(sa~Pia 482) 


NOTE: 


t 3.26 9” 3.56 4 .26, : i 
q A ? ; 
S00 FEET OFF WEST (08°57. 
(SAPIPLES 479,490) 
40 3.34 40 3.65 40 3.56 40 350 


$00 FEET OF W 96” STREET. 
(SAPIPLES 477.478) 


' eae 3.35 


‘ 
4 
H 


BATHS 
AT LOOT OF W196 "STREET 
CSA7I0L F 483) 


STE C or aae pe 


SATURATION AT 20° DEGREES C. » 6.35 €.¢. 





HUDSON RIVER - BATHING BEACHES 
O/MSSOLVED OXYGEN IN WATER AT DIFFERENT DEPTHS BELOW SURFACE - RESULTS 1N CC PER LITRE 
SAMPLES COLLECTED JULY 26™ 1909 


436 RESULTS OF ANALYSES 


FIG. 119 


ak 3.58 1 3.26 i 3.20 \ 3.26 
+. 
N 
§ 
3 
. 20 3.34 20 3.34 
Q 
q 
Q 
40 3.56 40 3.34 40 3.58 
is 
y 
¢ 1000 FT. OFF P/ER IF, PUOSTAEAYT SUOSTREATF 
50 3.65 SPIANNATTAN. OPPOSITE P/ER 32 PIAMNHATTAN OPPOSITE PIER 98 MANHATTAN 


(SAPTIPLES 486,7,8) (SAPIPLES 489,490) (SAMPLES 431,2,3) 


PHOSTREATT 


OPPOSITE PIER 1, PIANNATTAN 
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INTRODUCTION TO OXYGEN DIAGRAMS II 


From the data contained in Table X XVII curves have been drawn to show the 
variations in oxygen which occurred in one tidal cycle in the cross-sections of the Nar- 
rows, the Hudson river at the mouth and at Mt. St. Vincent and the East river at the 


mouth and at Throgs Neck, in the year 1911. 


EXPLANATION OF THE OXYGEN CURVES 

Two groups of curves have been drawn for each section. In one the ordinates 
represent the percentages of. saturation of dissolved oxygen in the water and the per- 
centages of sea-water and the abscisse the hours of the day. Times of ebb and flood 
currents are indicated on the curves. Curves have been drawn for each of the three or 
five locations at which samples were collected in the cross-section, the full lines 
representing percentages of saturation of dissolved oxygen and the broken lines per- 
centages of sea-water. Light lines show percentages at 1 foot below the surface and 
heavy lines percentages at mid depth and bottom, the latter being identical, or nearly 


so, in most cases. 


LINES OF EQUAL OXYGEN AND EQUAL SALINITY 
In addition to the foregoing, curves have been drawn to show the variations in 
dissolved oxygen and percentage of sea-water at each cross-section, as determined by 
each set of samples. These curves approximately indicate lines of equal oxygen and 
sea-water. The points from which the samples were collected are indicated upon the 


cross-section of the stream. 


OXYGEN DIAGRAMS II. 


Variations during a tidal cycle in dissolved oxygen in the water through cross- 
sections of tidal channels in the year 1911. 
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FIG. 138 
Percentage of Saturation of Dissolved Oxygen in Full Lines, and Percentage of Sea Water in Broken 


Lines in a Cross Section of the Narrows from Fort Wadsworth to Fort Lafayette, at Various Stages of Tide, 


September 26,1911. The Total Number of Sam 


ples included is 105. The Results of Analysis are indicated 


/ 


by Small Circles and Triangles 


DISSOLVED OXYGEN. IN THE WATER 449 


Ft. Wadsworth. Fr. Lafayette. Ft. Wadsworth. Ft. Lafayette. 








Ww 
6:30 — 7:10 A.M 12:30 — 1:10 RM. 
(5 Samples, Nos.1474 — 1488.) (15 Samples, Nos.1519 - 153.) 
Slack Water at End of Ebb Current. \ Hour after Beginning of Ebb Current. 
Ww E 
8:30 — 9:30 A.M. 2:30-— 3:10 RM. 
(15 Samples, Nos. 1489-1503. ) (15 Samples, Nos. 1554-1548.) 
2Hours after Beginning of Flood Current. 3 Hours after Beginning of Ebb Current. 
Ww E 





10:30- 110 A.M. 4:30-5:10 RM. 
(15 Samples, Nos. 1504 - 1518.) (15 Samples, Nos.1549- 1563.) 
t Hour before End of Flood Current. 5 Hours after Beginning off Ebb Current. 
Fr. Wadsworth.3=3- <0 —— Fr. Lafayette 





Ww E 
oO’ 50’ 100" fe) 1000" 2000° 
ee en ee rater tarred Panes RUE Cee a ee 
Vertical Scale Horizontal Scale 
* 6:0- 6:30 PRM. 


(15 Samples, Nos. 1564-1578.) 
\ Hour before End off Ebb Current. 


FIG. 139 
Cross Section of the Narrows from Fort Wadsworth to Fort Lafayette, Showing Percentage of Saturation of 


Dissolved Oxygen in Full Lines and Percentage of Sea Water in Broken Lines, at Various Stages of Tide, Septem- 
ber 26, 1911. The Total Number of Samples included is 105. Sampling Points are indicated by Small Circles 
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FIG. 140 


Percentage of Saturation of Dissolved Oxygen in Full Lines and Percenta 


to7G; 


Manhattan, 


’ 


ge of Sea Water in 
A 


at Various Stages of Tide, September 28, 1911. The Total Num- 
e Results of Analysis are indicated by Small Circles and Triangles 


Broken Lines in a Cross Section of the Mouth of the Hudson River from Pier 


R.R. of N. J. Terminal, Jersey City, 
ber of Samples included is 105. Th 
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Jersey City, Manhattan, Jersey City, Manhattan. 





6:30~7:10 A.M. 12:30— 1310 A.M. 
(15 Samples,Nos.1579-1593.) (15 Samples, Nos.1624-1638.) 
3 Hours After Beginning of Ebb Current. 2% Hours After Beginning of Flood Current, 





8:30-9:10 A.M. "2:30-3:10 RM 
(15 Samples, Nos. 1594-1608.) (15 Samples,Nos 1639 ~ 1653.) 
5% Hours After Beginning of Ebb Current, 45Hours After Beginning of Flood Current, 





10?30- 110 A.M, 4:30-5:10 RM. 
(15 Samples, Nos. 1609-1623.) (15 Samples,Nos, 1654 — 1668.) 
4 Hour After Beginning of Flood Current. | Hour After Beginning of Ebb Current. 
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6:00-6:30 RM. 
(15Samples, Nos. 1669 ~1683.) 


25 Hours After Beginning of Ebb Current. 


FIG, 141 
Cross Section of the Mouth of the Hudson River from Pier A, Manhattan, to C. R.R. of N. J. Terminal, Jersey City, 
Showing Percentage of Saturation of Dissolved Oxygen in Full Lines and Percentage of Sea Water in Broken Lines, at 
Various Stages of Tide, September 28, 1911. The Total Number of Samples included is 105. Sampling Points are 
indicated by Small Circles 
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FIG, 142 


Percentage of Saturation of Dissolved Oxygen in Full Lines, and Percentage of Sea 
Water in Broken Lines in a Cross Section of the Mouth of the East River from Pier 10, 
Manhattan, to Pier 10, Brooklyn, at Various Stages of Tide, September 29, 1911. The 


Total Number of Samples eT is 90. The Results of Analysis are indicated by Small 
Circles and Triangles 
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FIG. 143 


Cross Section of the Mouth of the East River from Pier 10, Man- 
hattan, to Pier 10, Brooklyn, Showing Percentage of Saturation of Dis- 
solved Oxygen in Full Lines and Percentage of Sea Water in Broken 
Lines, at Various Stages of Tide, September 29, 1911. The Total Number 


of Samples included is 90. Sampling Points are indicated by Small 
Circles 
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FIG, 144 
Percentage of Saturation of Dissolwed Oxygen in Full Lines, and Percentage of Sea Water in 
Broken Lines in a Cross Section of the Hudson River at Mt. St. Vincent, at Various Stages of Tide, 


October 13, 1911. The Total Number of Samples included is 90. The Results of Analysis are indicated 
by Small Circles and Triangles 
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FIG. 145 


Cross Section of the Hudson River at Mt. St. Vincent, Showing Percentage of Saturation of Dissolved Oxygen 
in Full Lines, and Percentage of Sea Water in Broken Lines, at Various Stages of. Tide, October 13, 1911. The 
Total Number of Samples included is 90. Sampling Points are indicated by Small Circles 
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FIG, 146 
Percentage of Saturation of Dissolved Oxygen in Full Lines, and Percentage of Sea 
Water in Broken Lines, in a Cross Section of the East River from Throgs Neck to Willets 
Point, at Various Stages of Tide, October 25, 1911. The Total Number of Samples included 
{s 64. The Results of Analysis are indicated by Small Circles and Triangles 
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FIG. 147 


Cross Section of the East River from Throgs Neck to Willets Point, Showing Percentage of Satura- 
tion of Dissolved Oxygen in Full Lines, and Percentage of Sea Water in Broken Lines, at Various Stages 
of Tide, October 25, 1911. The Total Number of Samples included is 54. Sampling Points are indi- 


cated by Small Circles 
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